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(54) EXPOSING METHOD AND EQUIPMENT THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposing method and 
equipment which can expose a mask pattern having fine (e.g. at 
most 0.15 ^m) line width, with high resolution without changing a 
mask, in which mask pattern various kinds of patterns, L and S 
patterns, isolated and complicated patterns exist mixedly. 
SOLUTION: A phase shift mask has a desired pattern and a dummy 
pattern which is overlapped with the desired pattern and has 
periodicity. Out of the desired pattern, a part which is to be 
resolved by the effect of the dummy pattern is made wider than 
the line width of the dummy pattern, thus forming the phase shift 
mask. By using an illumination light which has a peak of intensity 
distribution in the vicinity of an optical axis, the phase shift mask is 
illuminated. A light which passed the phase shift mask is projected 
on a surface to be exposed via a projection optical system. As a 
result, the desired pattern is transferred on the surface to be 
exposed. 



I 
I 



I IIU I . I 



nil 


nil 








LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



http://wwwl9.ipdI.ncipi.go.jp/PAl/result'detaiI/main/wAAAD8aiaMDA414324743Pl.htm 



1 1/30/2005 



JP,2002-324743,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responBible for any 
damages caused by tlie UBe of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase shift mask which has a desired pattern and the pattern of a dummy with the periodicity put 
on the pattern concerned It forms by making thicker than the line breadth of the pattern of said dummy the part 
which should be made to resolve by the effectiveness of the pattern of said dummy among the patterns of said 
request. The exposure approach characterized by imprinting the pattern of said request to said exposed field by 
illuminating said phase shift mask using the illxxmination light which has the peak of intensity distribution near 
the optical axis, and projecting the light which passed through said phase shift mask on an exposed field 
through projection optics. 

[Claim 2] The exposure approach characterized by performing multiplex lighting in the exposure approach 
which exposes the pattern on a mask on an exposed field with a projection lens according to the effective light 
source which is equivalent to small mho lighting and large mho lighting as illumination light using the phase 
shift mask which piled up the detailed period pattem a pattern space and near desired. 

[Claim 3] The 1 st pattem section where the pattem of said request aligns spacing predetermined in 1 st at least 
two line. The step which has the 2nd pattem section which has the 2nd line with bigger line breadth than the 1st 
line, and forms said phase shift mask The exposure approach according to claim 1 characterized by piling up 
said 1st line of said 1st pattem section with tiie dark Une section of the pattem of said dummy, and putting said 
2nd line of said 2nd pattem section on the pattem of said duntuny. 

[Claim 4] The 1 st pattem section where the pattem of said request aligns spacing predetermined in 1 st at least 
two line, It has the 2nd pattem section which has the 2nd line with bigger line breadth than the 1st line. Said 
some of pattems of said request are the exposure approaches according to claim 1 which are said 1st line of said 
1st pattern section, and are characterized by making line breadth of the 1st line concemed larger than the line 
breadth of the dark line section of the pattem of said dummy. 

[Claim 5] The step which forms said phase shift mask is the exposure approach according to claim 1 
characterized by preparing the protection-frora-light section in the pattem of said request, and not preparing the 
protection-from-light section in the pattem of said dummy. 

[Claim 6] The step which forms said phase shift mask is tiiie exposure approach according to claim 1 
characterized by constituting the pattem of said request as the protection-from-light section and the light 

transmission section of a halftone phase shift form. 

[Claim 7] The illumination light which has the peak of intensity distribution near [ said ] the optical axis is the 
exposure approach according to claim 1 characterized by having a circular effective light source configuration. 
[Claim 8] Said small mho lighting is the exposure approach according to claim 2 characterized by having a 
circular effective light source configuration. 

[Claim 9] The illumination light which has the peak of intensity distribution near [ said ] the optical axis is the 
exposure approach according to claim 1 characterized by sigma being 0.3 or less. 

[Claim 10] Said small mho lighting is the exposure approach according to claim 2 characterized by sigma being 
0.3 or less. 

[Claim 1 1] Said large mho lighting is the exposure approach according to claim 2 characterized by having the 

effective light source configuration of a quadrupole. 

[Claim 12] Said large mho lighting is the exposure approach according to claim 2 characterized by sigma being 
0.6 or more. 

[Claim 13] Said large mho lighting is the exposure approach according to claim 2 characterized by sigma 
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having a bigger effective light source configviration than 1 . 

[Claim 14] Each illumination light of said quadrupole is the exposure approach according to claim 1 1 
characterized by having equal sigma. 

[Claim 15] Said large mho lighting is the exposure approach according to claim 2 characterized by having the 
effective light source configuration of the zona orbicularis. 

[Claim 16] The aligner characterized by having the exposure mode which can perform the exposure approach 
given in any 1 term claim 1 thru/or among 15. 

[Claim 17] It is the aligner characterized by for this mask to consist of a phase shift mask which piled up the 
detailed period pattem a pattern space and near desired in the aligner which consists of an illumination system 
which illuminates the pattem on a mask and this mask, and projection optics projected on an exposed field, and 
for an illumination system to have the multiplex effective light source equivalent to small mho lighting and 
large mho lighting, and to have the multiplex illvimination system with which these smallness sigma lighting 
and large mho lighting were combined. 

[Claim 18] The aligner according to claim 17 characterized by including the diaphragm which has opening of a 
fivefold pole so that said multiplex effective light source configuration may become a fivefold pole. 
[Claim 19] Said large mho lighting is an aligner according to claim 17 characterized by sigma having a bigger 
effective light source configuration than 1 . 

[Claim 20] It is the aligner according to claim 17 characterized by for said large mho lighting having the 
effective light source configuration of a quadrupole, and sigma of each illumination light of said quadrupole 
being equal. 

[Claim 21] It is the aligner according to claim 17 characterized by for said large mho lighting forming the 
effective light source configuration of the zona orbicularis, and said small mho lighting forming the circular 
effective light source configuration prepared inside said zona orbicularis. 

[Claim 22] Said lighting system is an aligner according to claim 17 characterized by having equipment which 
has the function to adjust the location of the peak of the function to adjust each light exposure of said small mho 
lighting and said large mho lighting, and/or said large mho lighting. 

[Claim 23] The device manufacture approach of having the step which carries out projection exposure of the 
processed object using an aligner given in any 1 term while it is according to claim 16 to 22, and the step which 
carries out a predetermined process to said said processed object by which projection exposure was carried out. 
[Claim 24] The device manufactured fi-om said processed object by which projection exposure was carried out 
using the aligner given in any 1 term while it was according to claim 1 6 to 22. 

[Claim 25] The phase shift mask characterized by making thicker than the line breadth of the pattem of said 
dummy the part which has a desired pattem and the pattem of a dummy with the periodicity put on the pattem 
concerned, and should be resolved by the effectiveness of the pattem of said dummy among the pattems of said 
request. 

[Claim 26] The 1st pattem section where the pattem of said request aligns spacing predetermined in 1st at least 
two line. It has the 2nd pattem section which has the 2nd line with bigger line breadth than the 1st line. It is the 
mask according to claim 25 characterized by for said some of pattems of said request being said 1 st line of said 
1st pattem section, and the line breadth of the 1st line concerned being larger than the line breadth of the dark 
line section of the pattem of said dummy. 

[Claim 27] The mask according to claim 25 characterized by preparing the protection-fi-om-light section in the 
pattem of said request, and not preparing the protection- from-light section in the pattem of said dummy. 
[Claim 28] The pattem of said request of said phase shift mask is a mask according to claim 25 characterized by 
consisting of the protection-fi-om-light section and the light transmission section of a halftone phase shift form. 
[Claim 29] The manufacture approach of said mask of manufacturing said mask as a phase shift mask by 
making some of superposition and pattems of said request thicker than the pattem of said dummy for the pattem 
of the dummy which forms a desired pattem in a mask and has periodicity in the pattem concemed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention relates to the aligner generally used for manufacture of the 
wide area pattern used about expostire by various devices called image sensors, such eis sensing el^nents, such 
as display devices, such as semiconductor chips, such as IC and LSI, and a liquid crystal panel, and the 
magnetic head, and CCD, and micro mechanics and an approach, the device manufacture approach, and the 
device manufactured from said processed object. Here, micro mechanics applies a semiconductor integrated 
circuit manufacturing technology to manufacture of a fine structure object, and says the technique which makes 
a mechanical system with the Eidvanced function of a micron vinit. 
[0002] 

[Description of the Prior Art] A photolithography process is a process which imprints a mask pattem using an 
aligner to the photosensitive matter (resist) applied to the silicon wafer, the glass plate, etc. (only henceforth a 
"wafer"), and includes the process of resist spreading, exposure, development, etching, and resist removal. 
Among these, in expostire, resolution, superposition precision, and three parameters of a throughput are 
important. The precision at the time of the lower limit and superposition precision which can imprint resolution 
correctly laying some patterns on top of a wafer, and a throughput are nxmiber of sheets processed per unit time 
amount. 

[0003] In case a device is manufactured using a photolithography technique, the projection aligner which 
projects on a wafer the pattem drawn by the mask or the reticle (these vocabulary is used exchangeable with 
this application) according to projection optics, and imprints a pattem is used from the former, projection optics 
~ the diffracted light from a pattem ~ a wafer top ~ interference — and image formation is carried out and zero- 
order [ from a pattem ] and the primary [ **] diffracted light (namely, Sanko bundle) are made to interfere in 
the usual exposure 

[0004] Although a mask pattem contains periodic Rhine and the periodic tooth-space (L&S) pattem which 

approached, contiguity and a periodic contact hole pattem, and the isolated pattem isolated without 

approaching, in order to imprint a pattem with high resolution, it needs to choose the optimal exposure 

conditions (lighting conditions, light exposure, etc.) according to the class of pattem. 

[0005] The resolution R of a projection aligner is given by the following Rayleigh's formula using the 

wavelength lambda of the li^t source, and the numerical aperture (NA) of projection optics. 

[0006] 

[Equation 1] 

R = ki (A,/NA) 

[0007] kl is a constant which becomes settled according to a development process etc. here, and, in exposure, 
kl is about 0.5-0.7 usually. 

[0008] Corresponding to high integration of a device in recent years, detail ed-izati on of the pattem imprinted, 
i.e., high-resolution-izing, is demanded increasingly. Although it is effective to enlarge niunerical aperture NA 
from an upper type and to make wavelength lambda small in order to acquire high resolution, these 
improvements have reached the limitation at the present stage, and it is difficult to usually form a pattem 0.15 
micrometers or less at a wafer in exposure. Then, interference and the phase shift mask technique which carries 
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out image formation are proposed from the former in the 2 flux of lights in the diffracted light which passed 
through the pattern. By reversing 180 degrees of phases of the light transmission part which a mask adjoins, 
phase murder and the two primary [ **] diffracted lights are made to interfere in the zero-order diffracted light, 
and a phase shift mask carries out image formation. According to this technique, since kl of an upper type can 
be made substantial by making it 0.25, resolution R can be improved and a pattern 0.15 micrometers or less can 
be formed in a wafer. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although the conventional phase shift mask technique was 
effective for a simple pattern like a periodic L&S pattern, it was difficult the technique to expose an isolated 
pattern and the complicated pattern of arbitration with the sufficient exposure engine performance (namely, 
resolution, superposition precision, and a throughput), especially ~ semiconductor industry in recent years ~ 
more ~ high ~ production needs to be shifting to the added value system chip with which a variety of patterns 
are intermingled, and two or more kinds of patterns need to be made intermingled also on a mask 
[0010] On the other hand, although it is possible to use the double exposure (or multiplex exposure) which 
exposes the pattern of a different class using two masks separately as it will be in the No. 143085 official report 
the open Heisei 1 1 patent Since the conventional double exposure needs two masks, and a cost rise is caused, a 
throughput falls for two exposure and it needs a high superposition precision of two exposure, there are many 
problems which should be solved practically. 

[001 1] Then, it has detailed line breadth (for example, 0.15 micrometers or less), and sets it as the instantiation- 
piarpose of this invention to offer the exposure approach and equipment with sufficient resolution which can be 
exposed, without exchanging masks for the mask pattern with which even various patterns or from a L&S 
pattern to isolation and a complicated pattern are intermingled. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the exposure approach as one 
side face of this invention The phase shift mask which has a desired pattern and the pattern of a dummy with the 
periodicity put on the pattern concerned It forms by making thicker than the line breadth of said dummy pattern 
the part which should be made to resolve by the effectiveness of said dvimmy pattern among the patterns of said 
request. It is characterized by imprinting the pattern of said request to said exposed field by illuminating said 
phase shift mask by the illumination light which has the peak of intensity distribution near the optical axis, and 
projecting the light which passed through said phase shift mask on an exposed field through projection optics. 
[0013] Moreover, the exposure approach as another side face of this invention is characterized by performing 
multiplex lighting as illumination Ught using the phase shift mask which piled up the detailed period pattem a 
pattern space and near desired according to the effective light source equivalent to small mho lighting and large 
mho lighting in the exposure approach which exposes the pattem on a mask on an exposed field with a 
projection lens. 

[0014] The illumination light (or small mho lighting) which has the peak of intensity distribution near the 
optical axis has for example, a circular effective light source configuration, and sigma is 0.3 or less and it brings 
about interference of the zero-order diffracted light and the primary [ **] diffracted light. The former exposure 
approach demonstrates the effectiveness in this way only by the illumination light which has the peak of 
intensity distribution near the optical axis. 

[0015] Large mho lighting brings about interference of the 2 flux of lights which sigma is 0.6 or more in the 
zona orbicularis or a quadrupole, and for example, an effective light source configuration becomes from the 
zero-order diffracted light and the primary [ +] -primary diffracted light. The diaphragm which has said 
(arranged in the pupil sxirface of projection optics and a location [ **** ]) effective light soiarce configuration as 
opening can attain these lighting. 

[0016] The above-mentioned exposure approach establishes the difference of a dummy pattem and light 
exposure by fattening some pattems of (1) request. (2) The pattem which has said periodicity by the 
illvimination light of the part of the peak near the optical axis is exposed. (3) The pattem of said request is 
exposed by the illumination light of the part of the outside of the part of said peak, and a desired pattem is 
formed in an exposed field by choosing the threshold (resist) of the field exposed [ (4) ] suitably. 
[0017] The 1st pattem section where the pattem of said request aligns spacing predetermined in 1st at least two 
line. It has the 2nd pattem section which has the 2nd line with bigger line breadth than the 1 st line, said 1 st line 
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of said 1 st pattern section may be piled up with the dark line section of the pattern of said dummy, and said 2nd 
line of said 2nd pattern section may be put on the pattern of said dummy. Definition ability can be raised by 
making the 1 st detailed line and its near into periodic structure. Said some of patterns of said request are said 1 st 
line of said 1 st pattern section, and it may make line breadth of the 1 st line concerned larger than the line 
breadth of the dark line section of the pattern of said dummy. A difference can be given and empheisized to light 
exposure with a dummy pattern by fattening a little detailed part of a desired pattem. 
[0018] It is not necessary to prepare the protection-from-light section in the pattem of said request, and to 
prepare the protection-from-light section in the pattem of said dummy. Since it can distinguish between a 
desired pattem and a desired dummy at the light exposure of a pattern, the high pattern of contrast can be 
formed. The pattem of said request may be constituted as the protection-from-light section and the light 
transmission section of a halftone phase shift form. Also by this configuration, to light exposure with a dummy 
pattem, a difference can be given and a desired pattem can be emphasized. 

[0019] The aligner as one side face of this invention is characterized by having the exposure mode which 
performs the above-mentioned exposure approach. Moreover, the aligner as another side face of this invention 
In the aligner which consists of an illumination system which illuminates the pattem on a mask and this mask, 
and projection optics projected on an exposed field It is characterized by for this mask consisting of a phase 
shift mask which piled up the detailed period pattem a pattem space and near desired, and for an illumination 
system having the multiplex effective light source equivdent to small mho lighting and large mho lighting, and 
having the multiplex illumination system with which these smallness sigma lighting and large mho lighting 
were combined. These aligners can also do so an operation of the above-mentioned exposure approach. 
[0020] The device manufacture approach as still more nearly another side face of this invention has the step 
which carries out projection exposvire of said processed object using an above-mentioned aligner, and the step 
which carries out a predetermined process to said said processed object by which projection exposvure was 
carried out. The effect attains to the device itself whose claims of the device manufacture approach which does 
so an operation of an above-mentioned aligner and the same operation are middle and a final result object. 
Moreover, this device contains semiconductor chips, such as LSI and VLSI, CCD and LCD, a magnetometric 
sensor, the thin film magnetic head, etc. 

[0021] The mask manufacture approach as another side face of this invention forms a desired pattem in a mask, 
and is characterized by manufacturing said mask as a phase shift mask by making some of superposition and 
patterns of said request thicker than the pattem of said dummy for the pattem of the dummy which has 
periodicity in the pattem concemed. The mask manufactured by this approach does an above-mentioned 
operation so. 

[0022] The fiarther purpose of this invention or the other descriptions will be clarified by the desirable example 
explained with reference to an accompanying drawing below. 

[0023] 

[Embodiment of the Invention] Hereafter, the instantiation-aligner of this invention is explained with reference 
to an accompanying drawing. Here, drawing 1 is the outline block diagram of the aligner I of this invention. As 
shown in drawing 1 , an aligner 1 has a lighting system 100, a mask 200, projection optics 300, a plate 400, a 
stage 450, and image formation centering-control equipment 500. 

[0024] Although the aligner 1 of this operation gestalt is a projection aligner which exposes the circuit pattem 
formed in the mask 200 by the step and the scanning method on a plate 400, this invention can apply the 
exposure method of a step-and-repeat method and others. Here, a step and a scanning method are the exposing 
method which carries out step migration of the wafer after [ of one shot ] exposure termination, and moves to 
the exposure field of the following shot while they scan a wafer continuously to a mask and expose a mask 
pattem to a wafer. Moreover, a step-and-repeat method is the exposing method which carries out step migration 
of the wafer for every one-shot exposure of the shot of a wafer, and moves the following shot to an exposure 
field. 

[0025] A lighting system 1 00 illuminates the mask 200 with which the circuit pattem for an imprint was 

formed, and has the light source section 110 and the illumination-light study system 120. 

[0026] The light source section 110 contains the laser 112 and the beam plastic surgery system 1 14 as the light 

soiirce. 

[0027] The light from pulse Icisers, such as an ArF excimer laser with a wavelength of about 193nm, a KrF 
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excimer laser with a wavelength of about 248nm, and F2 excimer laser with a wavelength of about 1 57run, can 
be used for laser 112. The class of laser is not limited to an excimer laser, for example, an YAG laser may be 
used and the number of the laser is not limited, either. For example, if two solid state laser which operates 
independently is used, there will be no coherence between solid state laser, and the speckle resulting from 
coherence is reduced considerably. In order to reduce a speckle fiirthermore, optical system may be made to 
rock linearly or in rotation. Moreover, the light source usable in the light source section 1 10 is not limited by 
laser 112, and is usable. [ of lamps such as 1 or two or more mercury lamps, and a xenon lamp, ] 
[0028] The beam plastic svirgery system 1 14 can use a beam expander equipped with two or more cylindrical 
lenses etc., and fabricates the shape of beam to a desired thing by the thing (for example, a cross-section 
configuration is made into a square from a rectangle) for which the rate of an aspect ratio of the dimension of 
the cross-section configuration of the parallel light from laser 1 12 is changed into a desired value. The beam 
shaping system 114 forms the flux of Ught with magnitude and an angle of divergence required to illuminate the 
optical integrator 140 mentioned later. 

[0029] Moreover, although not shown in drawing 1 , as for the Ught source section 1 1 0, it is desirable to use the 
incoherent-ized optical system which makes the coherent laser flux of light incoherent. As [ indicate / 
incoherent-ized optical system / the open Heisei 3 patent / by drawing 1 of for example, the No. 21 5930 official 
report ] They are at least two flux of lights (for example) at an opticzd parting plane about incoming beams. So 
that one flux of light may be re-guided to a parting plane after giving the optical-path-length difference more 
than the coherence length of laser light to the flux of light of another side through an optical member, and it 
may be piled up with the flux of light of another side and it may be injected, after branching to p-polarized light 
and s-polarized light The optical system which was carried out and which is equipped with at least one system 
by retum can be used. 

[0030] The illumination-light study system 120 is optical system which illuminates a mask 200, and contains 
the condensing optical system 130, the optical integrator 140, an aperture diaphragm 150, and a condenser lens 
160 with this operation gestalt. The illumination-light study system 120 can be used regardless of axial Uemitsu 
and axial outdoor daylight. In addition, the illumination-light study system 120 of this operation gestalt may 
have the masking blade and the scanning blade for changing the dimension of the imprint field on a plate 400. 
The illumination-light study system 1 20 of this operation gestalt has two or more lenses and required mirrors, 
and constitutes the afocai system which is a injection side and serves as a tele cent rucksack. 
[0031] The condensing optical system 130 introduces into the optical integrator 140 first the flux of light which 
passed it efficiently including a required bending mirror, a required lens, etc. For example, the condensing 
optical system 130 As the outgoing radiation side of the beam shaping system 1 14, and an eye lens of the fly 
mentioned later The condenser lens arranged so that the plane of incidence of the constituted optical integrator 
140 may become the relation (this relation may be called the relation of the Fourier transform with this 
application) between a body side and a pupil surface (or a pupil surface and the image surface) optically is 
included. The chief ray of the flux of light which passed it is maintained in parallel to the core of the optical 
integrator 140, and every surrounding lens element 142. 

[0032] The condensing optical system 130 contains further the light exposure controller 132 which can be 
changed for every lighting for the light exposure of the illumination light to a mask 200. The light exposure 
controller 132 can change the beam cross-section configuration of incoming beams by changing each scale 
factor of an afocai system. The light exposure controller 132 consists of a zoom lens etc., moves a lens in the 
direction of an optical axis, and may enable it to change angular magnification in alternative. If there is need, 
the light exposure controller 1 32 can divide incoming beams with a half mirror, can detect the quantity of li^t 
by the sensor, and can adjust the output of laser 112, and/or a part of optical system based on this detection 
result. The light exposure controller 1 32 can also adjust the quantity of light ratio of the center section and 
periphery of an aperture diaphragm 1 50 which are mentioned later by replacing an optical element (for 
example, quantity of light adjustment (ND) filter), and/or changing an image formation scale factor with a zoom 
lens. The light exposure controller 132 can adjust light exposure based on the contrast searched for in the 
pattem and/or said plate 400 of said request so that it may mention later. For example, what is necessary is for 
what is necessary to be just to enlarge relatively the ratio of the light exposure of the illvimination light which 
has a peak in an optical axis, if a pattem configuration is thought as important, and just to enlarge relatively the 
ratio of the light exposure of the illiraiination light which has the peak of intensity distribution out of a shaft, if 
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contrast is thought as important. The light exposure controller 1 32 of this operation gestalt eilso has the function 
to adjust said peak location of the illumination light (large mho Hghting) which has intensity distribution out of 
a shaft. 

[0033] For example, the expos\ire controller 132 makes it possible to use round shape aperture-diaphragm 150F 
as the aperture diaphragm 1 50 mentioned later shows to drawing 3 (F), when a center section as shown in 
drawing 2 creates the illumination light with optical reinforcement higher than a periphery. Here, center 
sections of drawing 2 are the optical intensity distribution of the illiimination light with optical reinforcement 
higher than a periphery. Drawing 3 (F) is the outline top view of round shape aperture-diaphragm 1 50F. In 
addition, with this application, "the illumination light using the illumination li^t which has the peak of 
intensity distribution near the optical axis" shall contain the illumination light as shown in drawing 2 . Aperture- 
diaphragm 1 50F consist of protection-from-light section 1 52F of the shape of zona orbicularis of the circular 
light transmission section 155 of permeability 1, and permeability 0. 

[0034] The optical integrator 140 equalizes the illumination light illuminated by the mask 200, and consists of 
these operation gestalten as an eye lens of the fly which changes and carries out outgoing radiation of the 
angular distribution of incident light to location distribution. As for the eye lens of a fly, the plane-of-incidence 
140a and outgoing radiation side 140b are maintained by the relation of the Fourier transform. However, the 
optical integrator 140 with usable this invention is not limited to the eye lens of a fly so that it may mention 
later. 

[0035] The eye lens 140 of a fly puts in order two or more lenses (lens element) 142 in another field where a 
mutual focal location differs from it. Moreover, it is higher for the use effectiveness of the illumination light for 
the cross-section configurations of each lens element which constitutes the eye lens of a fly to be the lighting 
field of a lighting system and abbreviation similarity, when the lens side of each lens element is the spherical 
STirface. This is because the optical plane of incidence and the lighting field of an eye lens of a fly are the 
relation (conjugation relation) between a body and an image. 

[0036] Although the eye lens of a fly consists of these operation gestalten combining many lens elements of a 
square cross section according to the configuration of a mask 200, this invention does not eliminate the lens 
element which has the cross-section configuration of cross-section circular, a rectangle, a hexagon, and others. 
Each flux of light from two or more point light sources (effective light source) formed in outgoing radiation 
side 140b of the eye lens of a fly or its near is superimposed on the mask 200 by the condenser lens 160. 
Thereby, the mask 200 whole is illuminated by homogeneity according to much point light sources (effective 
light source). 

[0037] The optical integrator 140 applicable by this invention may be permuted by optical integrator 140A 
which it is not limited to the eye lens of a fly, for example, is shown in drawing 16 . Here, drawing 16 is the 
expansion perspective view of optical integrator 140A. Optical integrator 140A is constituted by piling up 2 sets 
of cylindrical-lens array (or lenticular lens) plates 144 and 146. The cylindrical-lens array plates 144a and 144b 
of the group of the 1st sheet and the 4th sheet have a focal distance fl, respectively, and the cylindrical -lens 
array plates 146a and 146b of the group of the 2nd sheet and the 3rd sheet have a different focal distance f2 
from fl . The cylindrical-lens array plate of the same group is arranged in a partner's focal location. 2 sets of 
cylindrical-lens array plates 144 and 146 are arranged at a right angle, and make the flux of light firom which the 
f number (namely, the focal distance/effective aperture of a lens) differs in the rectangular direction. In addition, 
it cannot be overemphasized that the number of groups of optical integrator 140A is not limited to 2. 
[0038] The eye lens 140 of a fly may be permuted by the optical rod. An optical rod makes uneven illumination 
distribution homogeneity in respect of outgoing radiation by plane of incidence, and has the rectangle cross 
section where a cross-section configuration perpendicular to a rod shaft has the almost same aspect ratio as a 
lighting field. In addition, since the illuminance in an outgoing radiation side will not become homogeneity if an 
optical rod has power in a cross-section configuration perpendicular to a rod shaft, a cross-section configuration 
perpendicular to the rod shaft is a polygon formed only in a straight line. In addition, the eye lens 130 of a fly 
may be permuted by the diffraction component with a diffusion. 

[0039] Immediately after outgoing radiation side 140b of the optical integrator 140, the aperture diaphragm 1 50 
to which the configuration and the path were fixed is formed. The aperture diaphragm 1 50 of this operation 
gestalt has an opening configuration for illuminating a mask 200 using the illumination light which has the peak 
of intensity distribution near the optical axis, and the illumination light which has the peak of intensity 
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distribution out of a shaft (namely, it projecting [ whether sequential projection of these is carried out, and ] in 
the condition of having compounded). Thus, this invention is included, also when preparing the aperture 
diaphragm which brings about the illumination light which has the peak of intensity distribution near the optical 
axis, and the aperture diaphragm which brings about the illumination light which has the peak of intensity 
distribution out of a shaft, projecting one side of them on a mask 200 previously and projecting another side on 
a mask 200 after that. One of the descriptions of this invention is solving many problems in accordance with 
exchange of a mask 200, and unless it is exchanged in a mask 200, it is because exchange of an aperture 
diaphragm 150 is not a problem. The aperture diaphragm 1 50 is formed in the pupil surface 320 of projection 
optics 300, and the location [ **** ], and the opening configuration of 150 of an aperture diaphragm is 
equivalent to the effective light source configuration of the pupil svuface 320 of projection optics 300. 
[0040] sigma is 0.3 or less and the illumination light which has the peak of intensity distribution near the optical 
axis brings about interference of the zero-order diffracted light and the primary [ **] diffracted light. Moreover, 
sigma is 0.6 or more and the illumination light which has the peak of intensity distribution out of a shaft brings 
about interference of the 2 flux of lights which consist of the zero-order diffracted light and the primary [ +] - 
primary diffracted light. Here, sigma is NA by the side of the mask 200 of the illumination-Hght study system 
120 to the numerical aperture by the side of the mask 200 of projection optics 300 (NA). The lighting which has 
the peak of intensity distribution near the optical axis may be called small mho lighting, the usual lighting, etc. 
The lighting which has the peak of intensity distribution out of a shaft may be called large mho lighting, oblique 
incidence lighting, deformation lighting, etc. 

[0041] With reference to drawing 3 thru/or drawing 6 , an instantiation-configuration applicable to an aperture 
diaphragm 150 is explained. Here, drawing 3 thru/or drawing 6 are the outline top views of the instantiation- 
configuration of an aperture diaphragm 150. Drawing 3 (A) is the outline top view of aperture-diaphragm 150A 
which has the circular opening 151 with a comparatively small radius for bringing about the illumination light 
which has the peak of intensity distribution near the optical axis. Aperture-diaphragm 150A has the light 
transmission section of permeability 1 and protection-from-light section 152 A which consist of circles 151. 
[0042] Drawing 3 (B) is the outline top view of aperture-diaphragm 150B which has the light transmission 
section of the permeability 1 which consists of a circle 153 of a quadrupole for bringing about the illumination 
light which has the peak of intensity distribution out of a shaft, and protection-from-light section 1 52B. A center 
position brings about the illumination light not more than sigma=l, and the circular opening 153 is arranged at 
**45 degrees and **135 degrees, respectively. Preferably, sigma of the illumination light which each circle 1 53 
brings about is equal. 

[0043] Drawing 3 (C) is the outline top view of aperture-diaphragm 150C which has the light transmission 
section of the permeability 1 which consists of zona-orbicularis opening 154 for bringing about the illumination 
light which has the peak of intensity distribution out of a shaft, and protection-from-light section 1 52C. 
[0044] Drawing 3 (D) is the outline top view of aperture-diaphragm 150D which has the circular opening 151 
shown in drawing 3 (A), and the circular opening 1 53 shown in drawing 3 (B) and which was constituted as a 
diaphragm for 5-fold pole lighting. Aperture-diaphragm 150D follows and brings about the illumination light by 
which the illumination light which has the peak of intensity distribution near the optical axis, and the 
illumination light which has the peak of intensity distribution out of a shaft were compounded. The circles 151 
and 153 of aperture-diaphragm 150D have the same magnitude. Aperture-diaphragm 150D has the light 
transmission section of the permeability 1 which consists of circles 151 and 153, and protection-fi-om-light 
section 1 52D of permeability 0. 

[0045] Drawing 3 (E) is the outline top view of aperture-diaphragm 150E which has the zona-orbicularis 
opening 153 shown in the circular opening 151 shown in drawing 3 (A), and drawing 3 (C). Therefore, 
aperture-diaphragm 1 50E also brings about the illumination light by which the illvimination light which has the 
peak of intensity distribution near the optical axis, and the illumination light which has the peak of intensity 
distribution out of a shaft were compounded. Aperture-diaphragm 150E has the light transmission section of the 
permeability 1 which consists of circles 151 and 154, and protection-from-light section 152D of permeability 0. 
[0046] Moreover, various modification, such as a part of polygon of a square and others and sector, is possible 
for the configuration of openings 151 and 153. Moreover, sigma may exceed 1. This modification is explained 
with reference to drawing 4 and drawing 5 . Here, drawing 4 (A) and (B) are the outline top views of the 
aperture diaphragms 150G and 150H which are the modifications of aperture-diaphragm 150D shown in 
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drawing 3 (D). Drawing 4 (C) is the outline top view of aperture-diaphragm 1501 which is the modification of 
aperture-diaphragm 150E shown in drawing 3 (E). 

[0047] Aperture-diaphragm 150G have the light transmission section of the permeability 1 which consists of a 
Httle bigger circular opening 151 A than the circular opening 151 and rectangle opening 153 A to which 
sigmasigma exceeded 1 partially, and protection- from-light section 1 52G of permeability 0. this invention 
person discovered that the pattern image formed in a plate 400 became clear, when sigma used the illumination 
light partially exceeding 1. In aperture-diaphragm 150H, aperture-diaphragm 150C has the light transmission 
section of the permeability 1 which sigma becomes from one or less circular opening 151 and sector opening 
1 53B, and protection-from-light section 152H of permeability 0, The dimension of sector opening 1 53B can be 
adjusted to arbitration. Aperture-diaphragm 1501 has the light transmission section of the permeability 1 which 
consists of circular opening 151 and zona-orbicularis (or rectangle band) 154A partially exceeding sigma=l, 
and protection-from-light section 1521 of permeability 0. Since the function of aperture-diaphragm 1 50G thru/or 
I is the same as that of above-mentioned aperture-diaphragm 150D etc., detailed explanation is omitted here. 
[0048] The outline top view of aperture-diaphragm 150J constituted as a diaphragm for the Kokonoe pole 
lighting as another modification applicable to drawing 5 at an aperture diaphragm 150 is shown, circular 
opening 1 5 1 B with aperture-diaphragm 1 50J [ a little bigger ] than the circular opening 151, and sigma of an 
opening location ~ one or less circular opening 153 - it has the light transmission section of the permeability 1 
which consists of circular opening 153D in which sigma has the same magnitude as circular opening 15 IB 
partially exceeding C andl, and protection-from-light section 152J of permeability 0. Circular opening 1 53C is 
prepared in the location of 0 times, 90 degrees, 180 degrees, and 270 degrees, and roxond shape opening 153D is 
prepared in the location of **45 degree and **135 degrees. Since the function of aperture-diaphragm 150J is 
also the same as that of above-mentioned aperture-diaphragm 150D etc., detailed explanation is omitted here. 
[0049] What is necessary is to arrange aperture-diaphragm 150A thru/or 150J to the disc-like turret which is not 
illustrated, for example, and just to rotate a turret in the case of a change, in order to choose the desired aperture 
diaphragm 150 out of two or more kinds of aperture diaphragms 150. Thereby, first, out of the illumination Ught 
which has a peak in an optical axis, and a shaft, a lighting system 120 can illuminate a mask 200 by one side of 
the illumination light which has the peak of intensity distribution, and can illuminate a mask 200 by another 
side after that. Moreover, in the illumination light by which the illumination light which has a peak in an optical 
axis, and the illumination light which has the peak of intensity distribution out of a shaft were compounded, the 
above-mentioned light exposure controller 132 can change each light exposure ratio. 

[0050] A condenser lens 160 carries out Koehler illumination of the mask 200 so that as many light which came 
out of the eye lens 140 of a fly as possible may be collected and a chief ray may become parallel, i.e., a tele cent 
rucksack. A mask 200 and outgoing radiation side 140b of the eye lens 140 of a fly are arranged at the relation 
of the Fourier transform. 

[0051] If an aligner 1 has the need, it has a width-of-face adjustable slit for illuminance nonimiformity control, a 
masking blade for the exposure field limit under scan (a diaphragm or slit), etc. case where a masking blade is 
prepared a masking blade and outgoing radiation side 140b of the eye lens 140 of a fly are arranged in the 
relation of the Fourier transform — having - the 200th page of a mask, and an engineering target ~ abbreviation 
~ it is prepared in a location [****]. The flux of light which penetrated opening of a masking blade is used as 
illumination light of a mask 200. A masking blade is the diaphragm which can carry out automatic adjustable 
[ of the aperture width ], and enables modification of the imprint field (aperture slit) of the plate 400 mentioned 
later in a lengthwise direction. Moreover, an aligner may have fiirther the above-mentioned masking blade and 
the scanning blade of similar structure whose modification of the longitudinal direction of the imprint field (as 
the scanning exposure field of one shot) of a plate 400 is enabled. Aperture width is the diaphragm which can 
carry out automatic adjustable, and a scanning blade is also prepared in the 200th page of a mask, and a location 
[****/ optical almost ]. Thereby, an aligner 1 can set up the dimension of an imprint field according to the 
dimension of the shot exposed by using these two adjustable blades. 

[0052] A mask 200 is for example, a product made from a quartz, and the circuit pattern (or image) which 
should be imprinted is formed on it, and it is supported and driven to the mask stage which is not illustrated. 
The diffracted light emitted from the mask 200 is projected on a plate 400 through projection optics 300. A 
plate 400 is a processed object and the resist is applied. A mask 200 and a plate 400 are arranged optically at 
conjugate relation. Since the aligner 1 of this operation gestalt is an aligner (namely, scanner) of a step and a 
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scanning method, it imprints the pattern of a mask 200 on a plate 400 by scanning a mask 200 and a plate 400. 
In addition, if it is the aligner (namely, "stepper") of a step-and-repeat method, it will expose in the condition of 
having made the mask 200 and the plate 400 standing it still. 

[0053] The mask stage is connected to the migration device which is not illustrated in support of a mask 200. A 
mask stage and projection optics 300 are established on the stage lens-barrel s\irface plate supported through a 
damper etc. by the base frame laid in the floor etc. A mask stage can apply any configurations of this business 
world common knowledge. The migration device which is not illustrated consists of linear motors etc., and a 
mask 200 can be moved in the XY direction by driving a mask stage. An aligner 1 is scanned in the condition of 
having synchronized according to the controlling mechanism which does not illustrate a mask 200 and a plate 
400. 

[0054] The mask 200 as one side face of this invention has a desired pattern and the pattern of a dummy with 
the periodicity put on the pattern concerned, and the part which should be made to resolve by the effectiveness 
of a dummy pattern among desired patterns is formed as a phase shift mask made thicker than the line breadth 
of the pattern of said dummy. The mask concerned forms a desired pattern and is manufactured as a phase shift 
mask by making some of superposition and patterns of said request thicker than the pattern of said dummy for 
the pattem of the dvinmiy which has periodicity in the pattern concerned. Some desired patterns are made thick 
for preparing a difference in light exposure with a dummy pattem so that it may mention later. 
[0055] In order to explain the pattem configuration of the mask 200 of this invention, a desired pattem is 
explained first. Here, let a desired pattem be the gate pattem 20 as shown in drawing 6 . Here, drawing 6 is the 
outline top view of the desired pattem 20. 

[0056] The gate pattem 20 consists of the pattem sections 21a and 21b (unless it refuses especially, a reference 
number 21 summarizes both.) of a pair, and each pattem section 21 consists of the detailed gate section 22 
passing through B cross section, and the two contact sections 24 passing through A cross section. The gate 
pattem 20 is constituted by chromium etc. 

[0057] As shown in drawing 6 , both the gates section 22 is a rectangle which has the respectively detailed line 
breadth L, and has aligned in parallel at intervals of [ detailed ] L. If it puts in another way, the gate section 22 
constitutes the L&S pattem partially. With this operation gestalt, L is 0.12 micrometers. 
[0058] The contact section 24 is a rectangle which has line breadth 3L respectively in instantiation, and two 
pairs of contact sections 24 have aligned in parallel through the detailed spacing L. Moreover, the two contact 
sections 24 are formed in the both ends of the gate section 22 at each pattem section 21. This invention aims at 
resolving to coincidence the contact section 24 with which the detailed spacing L was separated from the gate 
section 22 with equal (to L) line breadth detailed in this way and spacing detailed in this way, and large line 
breadth (namely, 3L) was located in a line compared with minimum line width (gate section 22) L. It depends 
for the suitable line breadth L for this invention on the wavelength lambda of kl and the light source shown in a 
formula 1 , and NA of projection optics. For example, when a KrF excimer laser with a wavelength of 248nm 
and the projection optics of NA=0.6 are used, a formula 1 to the theoretical resolving R is set to 103nm as 
kl=0.25, if it is NA=0.85, it will be set to R= 73nm and this will be set to L. To the neighborhood, if it is 
NA=0.85, using an ArF excimer laser with a wavelength of 193nm again, it will be set to R= 57nm, and this is 
set to L. In addition, kl can change from 0.25 to about 0.5 (or more than it). 

[0059] In order to resolve the two gate sections 22 first, the pattem which forms two or more pattems of the 
periodic dummy of a detailed line with the same pitch and detailed spacing in the both sides of the two gate 
sections 22, and has periodic stracture is formed. By adding a dummy pattem and forming periodic stmcture, 
control with the sufficient improvement in definition ability and the precision of line breadth is attained. This 
periodic pattem acquires ultimate resolution with a phase shift mask. 

[0060] An example of the phase shift mask 50 which has the mask pattem 40 formed by putting the dvimmy 
pattem 30 on the desired pattem 20 is shown in drawing 7 . As shown in this drawing, the desired pattem 20 
consists of the pattem sections 21 of a pair, as mentioned above. The dimmiy pattem 30 has the parallel light 
transmission sections 32 and 34 and the protection-from-light section 36 mutually, and the light transmission 
section and the protection-from-Ught section 36 align by tums. The width of face of each direction of Y of the 
light transmission sections 32 and 34 and the protection-from-light section 36 is equal to L (this operation 
gestalt 0.12 micrometers) shown in drawing 6 . The phase was set as 0 times and 180 degrees, the hght 
transmission sections 32 and 34 are reversed 180 degrees mutually, and the hght transmission sections 32 and 
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34 have aligned in the direction of Y by turns. The light transmission sections 32 and 34 have permeability 1 (or 
100%), and the protection-from-light section 36 has permeability 0. The protection-from-light section 36 is 
constituted by chromium etc. 

[0061] The gate section 22 of each pattern section 21 is put on the protection-from-light section 36 of the 
dummy pattern 30. Although it may be grasped as some desired patterns 20 between the two gate sections 22, 
the phase is grasped here as the light transmission section 34 set as 180 degrees. Moreover, each contact section 
24 has light transmission section 24b which the protection-from-light sections 24a and 24c and the light 
transmission section 32 piled up. That is, field 24b's reference of drawing 6 and drawing 7 understands 
changing from the protection-from-Hght section to the light transmission section by having piled up the dummy 
pattern 30. The permeability of light fransmission section 24b is 1 (100%), and the permeabiUty of the 
protection-from-light sections 22, 24a, and 24c is 0. 

[0062] Next, the lighting which uses the illumination light which has the peak of intensity distribution near the 
optical axis (it is (for example, like the illimiination light which aperture-diaphragm 150A shown in drawing 3 

(A) brings about)), ((for example, like the illumination light which aperture-diaphragm 1 SOB shown in drawing 
3 (B) brings about) It is) It was generated as the sum with the illumination light which has the peak of intensity 
distribution out of a shaft, and multiplex illumination-light (for example, illumination light which aperture- 
diaphragm 150D shown in drawing 3 (D) brings about) use was carried out, and the phase shift mask 50 was 
exposed. At this time, the result of the optical intensity distribution produced on the plate 400 mentioned later is 
shown in drawing 8 . 

[0063] Drawing 8 (A) is the optical intensity distribution on the plate 400 about a cross section including A 
cross section shown in drawing 6 . Drawing 8 (B) is the optical intensity distribution on the plate 400 about a 
cross section including A cross section shown in drawing 6 . The intensity distribution on a plate 400 can be 
interpreted as light exposure distribution of the resist of a plate 400. With reference to drawing 8 (A), it is 
understood about A cross section that the optical reinforcement of light fransmission section 24b is too high, 
and the contact section 24 is not correctly imprinted by the plate 400. It is understood that the dummy pattern 30 
remains and the gate section 22 is not correctly imprinted by the plate 400 even if it shakes various thresholds 
of the resist of ttie plate 400 mentioned later about B cross section with reference to drawing 8 (B). 
[0064] Then, by fattening the gate section 22 (namely, detailed part) of the desired pattern 20 for a while, it 
distinguishes between light exposure with the dummy pattern 30, the desired pattern 20 is emphasized, and the 
desired pattern 20 was resolved by the plate 400. The phase shift mask at this time is the mask 200 as one side 
face of this invention. Hereafter, the phase shift mask 200 is explained with reference to drawing 9 R> 9. Here, 
drawing 9 (A) is the outline top view of the phase shift mask 200. Drawing 9 (B) is the partial enlarged drawing 
of the phase shift mask 200. Drawing 9 (C) is the modification of the phase shift mask 200 shown in drawing 9 

(B) . As shown in this drawing, the phase shift mask 200 has the mask pattern 260 with which a part consists of 
the patterns 210 and the dummy pattems 240 of the request made thick. 

[0065] Although the desired pattern 210 is similar to the gate pattern 20, it is different in that the part is made 
thick. The desired pattern 210 consists of the pattern sections 212a and 212b (unless it refiises especially, a 
reference number 212 summarizes both.) of a pair, and each pattern section 212 consists of the detailed gate 
section 220 passing through D cross section, and the two contact sections 230 passing through C cross section. 
[0066] Both the gates section 220 is a rectangle which has respectively detailed line breadth (it is the large line 
breadth LI somewhat from L), and has aligned in parallel at detailed spacing (it is small spacing somewhat 
from L). With this operation gestalt, L is 0. 12 micrometers. 

[0067] On the other hand, the contact section 230 is a rectangle which has big line breadth somewhat rather than 
line breadth 3L respectively in instantiation, and two pairs of contact sections have aligned in parallel through 
detailed spacing (it is small spacing somewhat from L). The two contact sections 230 are formed in the both 
ends of the gate section 220 at each pattern section 212. This invention aims at resolving to coincidence the 
contact section 230 with which detailed spacing (it is small spacing somewhat from L) was separated from the 
gate section 220 with almost equal line breadth detailed in this way and spacing detailed in this way, and large 
line breadth (more nearly somewhat than namely, 3L big line breadth) was located in a line compared with 
minimum line width (gate section 220) L. 

[0068] Two or more formation is carried out at the both sides of the two gate sections 220, and the dummy 
pattern 240 has the periodic structure of a detailed line and detailed spacing of having the same pitch L, in order 
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to resolve the two gate sections 220. By adding the dummy pattern 240 and forming periodic structure, control 
with the sufficient improvement in definition ability and the precision of line breadth is attained. This periodic 
pattern acquires ultimate resolution with a phase shift mask. 

[0069] The dvimmy pattem 240 has the parallel light transmission sections 242 and 244 and the protection- 
from-light section 246 mutually, and the light transmission section and the protection-from-light section 246 
align by turns. The width of face of each direction of Y of the light transmission sections 242 and 244 and the 
protection-from-light section 246 is equal to L (this operation gestalt 0.12 micrometers). The phase was set as 0 
times and 180 degrees, the light transmission sections 242 and 244 are reversed 180 degrees mutually, and the 
light transmission sections 242 and 244 have aligned in the direction of Y by turns. The protection-from-light 
section 246 is constituted by chromixim etc. The permeability of the light transmission sections 242 and 244 is 1 
(100%), and the permeability of the protection-from-light section 246 is 0. 

[0070] The gate section 220 of each pattem section 212 is put on the protection-from-light section 246 of the 
dummy pattem 240. Although it may be grasped as some desired patterns 210 between the two gate sections 
220, the phase is grasped here as the light transmission section 244 set as 180 degrees. Moreover, each contact 
section 230 has die Ught transmission section 234 which the protection-from-light sections 232 and 236 and the 
light transmission section 242 piled up. That is, the field 234 is changing from the protection-from-light section 
to the light transmission section, when the dununy pattem 240 piled up. The permeability of the light 
fransmission section 234 is 1 (100%), and the permeability of the protection-from-light sections 220, 232, and 
236 is 0. 

[0071] As shown in drawing 9 (A), originally, what was L, respectively is large to LI (>L), and line breadth of 
the gate section 220 and the protection-from-light sections 232 and 236 of the contact section 230 is carried out. 
Moreover, with reference to drawine 9 (B), about the center lines Ul and U2 of the protection-from-light 
section 246, it is equal, only L2 is thick on the outside, and each of the protection-from-light sections 232 and 
236 is carried out. Consequently, it is understood that LI is L+2xL2. Moreover, it is understood that the line 
breadth of a field 234 is L-2xL2. this operation gestalt ~ differing ~ the protection-from-light sections 232 and 
236 ~ respectively - center lines Ul and U2 ~ being related ~ ****** - you may be made thick by width of 
face, and as shown in drawing 9 (C), it may be made thick by one side on either side, for example. Moreover, 
the line breadth by which the protection-from-light section 232 is made thick may differ from the line breadth 
by which the protection-from-light section 236 is made thick. The reason for making thick the protection-from- 
light sections 232 and 236 in this way is for establishing a difference for the desired pattem 210 about light 
exposure from the dummy pattem 240. The ratio of the line breadth LI which should be made thick to line 
breadth L is about (for example, about 17%) dozens of %. 

[0072] With this operation gestalt, since the line breadth of the gate section 220 is the same as that of the 
protection-from-light section 232 (namely, this example L+2x L2), explanation is omitted here. It is good 
alternatively as for what is different from the protection-from-light section 232 in the line breadth of the gate 
section 220, and the gate section 220 may be made thick to right-and-left asymmetry about Chuo Line Ul . 
[0073] Next, the lighting which uses the illimiination light which has the peak of intensity distribution near the 
optical axis (it is (for example, like the illumination light which aperture-diaphragm 150A of the illumination 
light shown in drawing 3 (A) brings about)), ((for example, like the illumination light which aperture- 
diaphragm 150B shown in drawing 3 (B) brings about) It is) It was generated as the sum with the illumination 
light which has the peak of intensity distribution out of a shaft, and multiplex illumination-light (for example, 
illumination light which aperture-diaphragm 150D shown in drawing 3 (D) brings about) use was carried out, 
and the phase shift mask 200 was exposed. At this time, the result of the optical intensity distribution produced 
on the plate 400 mentioned later is shown in drawing 1010 . 

[0074] Drawing 1 0 (A) is the optical intensity distribution on the plate 400 about a cross section including C 
cross section shown in drawing 9 (A). Drawing 10 (B) is the optical intensity distribution on the plate 400 about 
a cross section including D cross section shown in drawing 9 (A). The intensity distribution on a plate 400 can 
be interpreted as light exposure distribution of the resist of a plate 400. It is understood in drawing 10 (A) that 
the optical reinforcement of the light transmission section 234 is decreasing rather than light transmission 
section 24b about C cross section as compared with drawing 8 (A). This is because the line breadth of the light 
transmission section 234 became smaller than L (L-2xL2). For this reason, if the threshold of a resist is shaken 
suitably, it will be understood that the contact section 230 can imprint on a plate 400. It is understood in 
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drawing 10 (B) that the optical reinforcement of the light transmission section 244 between the gate sections 
220 is decreasing rather than the light transmission section 34 between the gate sections 22 about D cross 
section as compared with drawing 8 R> 8 (B). This is because the line breadth of the light transmission section 
244 between the gate sections 220 became smaller than L (L-2xL2). For this reason, if the threshold of a resist 
is shaken suitably, it will be undo-stood that the gate section 220 can imprint on a plate 400. As mentioned 
above, if the threshold of a resist is shaken suitably, it will be understood that the desired pattern 210 can 
imprint on a plate 400 correctly. 

[0075] Next, with reference to drawing 1 2 , mask 200A as a modification of a mask 200 is explained. Here, 
drawing 1212 is an outline top view of mask 200A. Mask 200A has mask pattern 260A which consists of a 
desired pattern 210 and dummy pattern 240A, as shown in this drawing. Since the desired pattern 210 is the 
same as that of drawing 9 R> 9, explanation is omitted. 

[0076] Dummy pattern 240A consisted of the light transmission sections 242A and 244A, and the phase was set 
as 0 times and 1 80 degrees, and has reversed both 1 80 degrees. The light transmission sections 242 A and 244A 
had width-of-face 2L in the direction of Y, respectively, and have aligned in parallel by turns in the direction of 
Y in it. Thus, dummy pattern 240 A of this operation gestalt differs in the dummy pattern 240 shown in drawing 
9 , and does not have the protection- from-light section. Therefore, it becomes only the desired pattern 21 0 to 
have the protection-from-light section which consists of chromium etc. It is possible to distinguish between the 
light exposure of the desired pattern 210 and dummy pattern 240 A by such chromium loess configuration. 
[0077] That is, it will be understood that the light exposvire of the center section of drawing 8 (A) decreases Hke 
the li^t exposure shown in the center section of drawing 10 (A) since the width of face of the light 
transmission section 234 is smaller than the width of face of the light transmission sections 242A and 244A. It 
will be understood that the light exposure of the center section of drawing 8 (B) decreases like the light 
exposure shown in the center section of drawing 1010 (B) since similarly the width of face of light transmission 
section 244A (and light transmission section 244A sandwiched by the gate section 220 of a pair) sandwiched by 
two pairs of protection-firom-light sections 232 is smaller than the width of face of the light transmission 
sections 242 A and 244A. Consequently, the desired pattern 210 can be imprinted with sufficient contrast on a 
plate 400. 

[0078] In addition, it will be understood that the same effectiveness is acquired, even if it sets up suitably the 
line breadth of the boundary section which a phase reverses in the desired pattern 210 and controls the light 
exposiire of the desired pattern 210 and the dummy pattern 240 the optimal. 

[0079] Next, with reference to drawing 14 , mask 200B as a modification of a mask 200 is explained. Here, 
drawing 1414 is an outline top view of mask 200B. Mask 200B has mask pattern 260B which consists of 
desired pattern 21 OA and dummy pattern 240A, as shown in this drawing. Since it is the same as that of 
drawing 12 , dummy pattern 240A omits explanation. 

[0080] As shown in drawing 14 , the desired pattern 210 consists of the pattem sections 214a and 214b (unless 
it refuses especially, a reference number "214" shall summarize these) of a pair, and each pattem section 214 
consists of contact section 230A of the gate section 220 and a pair. Each contact section 230A has light 
transmission section 234A and the protection-fi-om-light sections 232 and 236. Since the gate section 220 and 
the protection-from-light sections 232 and 236 are the same as that of what was mentioned above with reference 
to drawing 9 , explanation is omitted here. 

[0081] As for light transmission section 234A, permeability is set as 0.7 (70%) instead of 1 (100%). It is 
possible for this to distinguish between the light exposure of desired pattem 21 OA and dummy pattem 240 A. 
That is, it will be understood that the light exposure of the center section of drawing 8 (A) decreases like the 
light exposure shown in the center section of drawing 10 (A), since the width of face of light transmission 
section 234A is smaller than the width of face of the light transmission sections 242A and 244A and 
permeability is also low. 

[0082] In addition, if light transmission section 234A is used, it will be understood that dummy pattem 240A 
may be the dummy pattem 240. Moreover, of course, the permeability of light transmission section 244A (and 
light transmission section 244A sandwiched by the gate section 220 of a pair) sandwiched by two pairs of 
protection-from-light sections 232 may be similarly set as 0.7 (70%). 

[0083] Thus, the desired pattem 210 can be imprinted with sufficient contrast on a plate 400 by controlling a 
part of (between the pattem sections 212 being included) light transmittance of a desired pattem. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/30/2005 



JP,2002-324743,A [DETAILED DESCRIPTION] 



Page 12 of 14 



[0084] Projection optics 300 has the aperture diaphragm 320 for carrying out image formation of the diffracted 
light which passed through the mask pattern 260 formed in the mask 200 on a plate 400. The optical system 
which has the optical system which consists only of two or more lens elements, the optical system (catadioptric 
optical system) which has two or more lens elements and the concave mirror of at least one sheet, two or more 
lens elements, and diffracted-light study components, such as kino form of at least one sheet, the optical system 
of all mirror molds, etc. can be used for projection optics 300. When amendment of chromatic aberration is 
required, two or more lens elements which consist of glass material from which a variance (ABBE value) 
differs mutually are used, or it constitutes so that distribution of a lens element and hard flow may produce a 
diffracted-light study component. As mentioned above, the configuration of the effective light source formed in 
the pupil surface 320 of projection optics 300 is the same as the configuration shown in drawing 3 thru/or 
drawing 5 . 

[0085] Although a plate 400 is a wafer with this operation gestalt, it includes the processed object of a liquid 
crystal substrate and others widely. The photoresist is applied to the plate 400. A photoresist spreading process 
includes pretreatment, adhesion improver spreading processing, photoresist spreading processing, and 
prebaking processing. Pretreatment includes washing, desiccation, etc. surface treatment (namely, 
hydrophobicity-izing by surfactant spreading) processing for adhesion improver spreading processing to raise 
the adhesion of a photoresist and a substrate — it is ~ organic film, such as HMDS (Hexamethyl-disilazane), — a 
coat ~ or steam treatment is carried out. Although prebaking is a baking (baking) process, it is softer than it 
after development, and it removes a solvent. 

[0086] A plate 400 is supported by the wafer stage 450. Since any configurations of common knowledge in this 
industry are applicable, a stage 450 omits explanation of detailed structure and actuation here. For example, a 
stage 450 moves a plate 400 in the XY direction using a linear motor. It synchronizes, and it is scanned, and a 
mask 200 and a plate 400 are supervised by a laser interferometer etc., and both drive the location of the mask 
stage which is not illustrated and the wafer stage 450 at the fixed rate of a velocity ratio. A stage 450 is formed 
on the stage surface plate supported on a floor etc. through a damper, and a mask stage and projection optics 
300 are established on the lens-barrel surface plate which is supported through a damper etc. on the base frame 
with which for example, the lens-barrel surface plate was laid in the floor etc. and which is not illustrated. 
[0087] It is made to move to the Z direction which is cormected to a stage 450 and shows a plate 400 to drawing 
i within the limits of the depth of focus with a stage 450, and image formation centering-control equipment 500 
adjusts the image formation location of a plate 400. If an aligner 1 has the need, it can also abolish dispersion in 
the image formation engine performance in the depth of focus by exposing two or more times to the plate 400 
arranged in a different location in a Z direction. Since any techniques of common knowledge in this industry, 
such as a rack which is extended to a Z direction and which is not illustrated and a means to coimect with a 
stage 450 and to rotate the movable pinion which is not illustrated and a pinion for a rack top, are applicable, 
image formation centering-control equipment 500 omits detailed expleination here. 

[0088] In exposure, after the shape of beam is fabricated by the desired thing by the beam shaping system 1 14, 
incidence of the flux of light emitted fi-om laser 1 12 is ceirried out to the illumination-light study system 120. 
The condensing optical system 130 introduces into the optical integrator 140 efficiently the flux of light which 
passed it. The light exposure controller 132 adjusts the light exposure of the illumination light in that case. The 
optical integrator 140 equalizes the illumination light and an aperture diaphragm 150 forms the illumination 
light by which the illumination light which has the peak of intensity distribution near the optical axis, and the 
illumination light which has the peeik of intensity distribution out of a shaft were compounded. This 
illumination light illuminates the phase shift mask 200 on the optimal lighting conditions through a condenser 
lens 160. 

[0089] The mask pattem 260 with which a part of line breadth consisted of a pattern 210 of the request made 
thick and a dummy pattem 240 put on the pattem 210 is formed in the mask 200. The gate section 220 is put on 
the protection- from-light section (dark line section) 236 of the dummy pattem 240, and forms a L&S pattem 
with the dummy pattem 240, and definition ability is raised by the phase shift mask. Moreover, the gate section 
220 is made thicker than the dummy pattem 240, and, as for the li^t transmission section in the meantime, 
light exposure is decreasing rather than the dummy pattem 240. The contact section 230 is put on the dummy 
pattem 240, a part (namely, field 234) changes to the light transmission section, and a part (namely, protection- 
from-light sections 232 and 236) is made thicker than the line breadth of the dummy pattem 240, consequently 
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light exposure is decreasing [ the light transmission section 234 ] rather than the dummy pattem 240. 
[0090] Contraction projection of the flux of light which passed the mask 200 is carried out by image formation 
operation of projection optics 300 for a predetermined scale factor on a plate 400. If it is the aligner 1 of a step 
and a scanning method, it will fix, a mask 200 and a plate 400 will carry out a synchronous scan, and the light 
source section 110 and projection optics 300 will expose the whole shot. Furthermore, the step of the stage 450 
of a plate 400 is carried out, it moves to the following shot and the exposure imprint of many shots is carried out 
on a plate 400. In addition, if an aligner lis a step-and-repeat method, it will expose in the condition of having 
made the mask 200 and the plate 400 standing it still. 

[0091] The illumination light which has the peak of intensity distribution near the optical axis illuminates the 
phase shift mask 200, and forms the intensity distribution of a detailed periodic pattem on a plate 400. The 
illumination light which has the peak of intensity distribution out of a shaft illuminates a mask 200, and exposes 
it coarsely. Since the light transmission sections 244 and 234 between the gate sections 220 of the phase shift 
mask 200 have narrow pattem width of face, light exposure decreases, and the desired pattem 21 0 is contributed 
to dissociating firom the dimimy pattem 240. Consequently, the pattem of the desired contact hole 210 can be 
formed on a plate 400 by choosing the threshold of the resist of a plate 400 suitably. Thereby, an aligner 1 can 
perform the pattern imprint to a resist with high precision, and can offer high-definition devices (a 
semiconductor device, a LCD component, image sensors (CCD etc.), thin film magnetic head, etc.). 
[0092] Next, with reference to drawing 1 7 and drawing 18 , the example of the manufacture approach of a 
device of having used the above-mentioned aligner 1 is explained. Drawing 17 is a flow chart for explaining 
manufacture of devices (semiconductor chips, such as IC and LSI, LCD, CCD, etc.). Here, manufacture of a 
semiconductor chip is explained to an example. The circuit design of a device is performed at step 1 (circuit 
design). The mask in which the designed circuit pattem was formed is manufactured at step 2 (mask 
manufacture). At step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as silicon. Step 4 
(wafer process) is called a last process, and forms an actual circuit on a wafer with the lithography technique of 
this invention using a mask and a wafer. Step 5 (assembly) is called a back process, is a process semiconductor- 
chip-ized using the wafer created by step 4, and includes processes, such as an assembly process (dicing, 
bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check test of the semiconductor 
device created at step 5 of operation, an endurance test, etc. are inspected. A semiconductor device is completed 
through such a process and this is shipped (step 7). 

[0093] Drawing 1 8 is the detailed flow chart of the wafer process of step 4. The fi-ont face of a wafer is oxidized 
at step 1 1 (oxidation). At step 12 (CVD), an insulator layer is formed on the surface of a wafer. At step 13 
(electrode formation), an electrode is formed by vacuum evaporationo etc. on a wafer. Ion is driven into a wafer 
at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 15 (resist processing). At step 16 
(exposure), the circuit pattem of a mask is exposed to a wafer with an aligner 1 . The exposed wafer is 
developed at step 17 (development). At step 18 (etching), parts other than the developed resist image are shaved 
off. The resist which etching ended and became unnecesseiry is removed at step 19 (resist exfoliation). A circuit 
pattem is formed on a wafer by carrying out by repeating these steps multiplex. 
[0094] 

[Example 1 ] In the example 1 , the phase shift mask 200 shown in drawing 9 , aperture-diaphragm 1 50G which 
are indicated to be a KrF excimer laser (wavelength of 248nm) to laser 1 12 at drawing 4 (A), and the projection 
optics 300 of NA0.60 were used for the aligner 1 , In the phase shift mask 200, L shown in drawing 9 (B) set LI 
to MOnm (namely, L2=lGnm) by 120mn by conversion on a wafer (plate 400) side. The dummy pattem 240 
was used as the 120nm L&S pattem. 

[0095] The illumination light which has the peak of intensity distribution for this aligner 1 near the optical axis 
(it is (like the illumination light which aperture-diaphragm 150A shown in drawing 3 (A) gives)), ((like the 
illumination light which aperture-diaphragm 1 SOB shown in drawing 3 (B) gives) It is) Quadrupole illumination 
light which has the peak of intensity distribution out of a shaft (sigma of the magnitude of each circular opening 
is set to 0.3 for sigma of the center position of each circular opening in the location of x and each direction 0.6 
of y.) And it exposed, respectively by the fivefold (it is (like illimiination light which aperture-diaphragm 150D 
shown in drawing 3 (D) gives)) pole illumination light (0.3 and the others of sigma of a core are the same as 
that of the quadrupole illumination light) by which the illumination light which has the peak of intensity 
distribution near the optical axis, and the illumination light which has the peak of intensity distribution out of a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/30/2005 



JP,2002-324743,A [DETAILED DESCRIPTION] 



Page 14 of 14 



shaft were compounded. Moreover, the intensity ratio of the illumination light which has the peak of intensity 
distribution near the optical axis of the fivefold pole illumination light by the light exposure controller 132, and 
the illumination light which has the peak of intensity distribution out of a shaft was set as 0.9 to 1 . 
[0096] The result of these exposure is shown in drawing 1 1 , When the illumination light which has the peak of 
intensity distribution near the optical axis is used with reference to drawing 1 1 R> 1 (A), only minute period 
structure is exposed. When the quadrupole illumination light is used with reference to drawing 1 1 (B), only the 
big pattern section is exposed and the detailed period pattern is not resolved. When the fivefold pole 
illumination light which carried out multiplex [ of these ] is used with reference to drawing 1 1 (C), the gate 
pattern 210 desired whole is resolved. Drawing 1 1 (A) thru/or (C) are the exposure pattern properties at the time 
of shaking the distance firom the focus in the depth of focus at a longitudinal direction to -0.4 micrometers - 
+0.4 micrometers with resolving centering-control equipment 500. These brought the same result as what was 
explained with reference to drawing 10 . 

[0097] When the fivefold pole illumination light was used, as shown in drawing 1 1 (C), 0. 1 2-micrometer 
pattern with the very sufficient definition of a detailed pattern was formed. When the line breadth R in a 
formula 1 is broken by (lambda/NA) and it standardizes by kl, it means that the pattern of kl =0.29 was 
resolved. 
[0098] 

[Example 2] In the example 2, phase shift mask 200A shown in drawing 12 was used, it was made the aperture 
diaphragm 150 using aperture-diaphragm 150D etc., and both the illumination light which has the peak of 
intensity distribution near the optical axis, and the illumination light which has the peak of intensity distribution 
out of a shaft were used at it. Other exposvire conditions were made to be the same as that of an example 1 . The 
result at this time is shown in drawing 13 . It will be understood that the same result as drawing 1 1 (C) is 
obtained. 
[0099] 

[Example 3] In the example 3, phase shift mask 200B shown in drawing 14 was used. Other exposure 
conditions were made to be the same as that of an example 2. The result at this time is shown in drawing 15 . It 
will be imderstood that the same result as drawing 1 1 (C) is obtained. 

[0100] According to this invention, minimum line width was able to imprint with the sufficient image formation 
property on the 400th page of a plate in a different location in the depth of focus, without a detailed complicated 
pattern 0.15 micrometers or less exchanging a mask 200. In both this examples, the pattern minimum line width 
and whose minimum interval are 0.12 micrometers was resolved with the KrF excimer laser and the aligner 1 of 
NA=0.6. In addition, when resolution is standardized by kl, it is kl=0.29 and pitch 0.29x2=0.58. Therefore, it 
became possible to expose without resolving of the complicated pattern which consists of detailed line breadth 
and bigger line breadth than it exchanging masks, and formation of a predetermined pattern was attained on the 
wafer side. 

[0101] As mentioned above, although the desirable example of this invention was explained, various 
deformation and modification of the meaning at within the limits are possible for this invention, without being 
limited to these. 
[0102] 

[Effect of the Invention] According to the mask, the exposure approach, and equipment of this invention, it can 
have detailed line breadth (for example, 0.15 micrometers or less), and the mask pattern with which even fi-om a 
L&S pattern to isolation and a complicated pattem are intermingled cein be exposed to high resolution, without 
exchanging masks. Moreover, the device manufacture approach which used this exposure approach and 
equipment can manufacture a high-definition device. 
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* NOTICES * 

JPO euad NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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316^3^2 0*3iL/-Cd^—{bife^?Sl 9 3!pe)Uir< S3fe© 
. iSj-'TbTfe^JS 1 9 ©ffiS^WSgUti©?^ 
jgK:m:i-5>. C©fc«?). ±ge©^5i&«^!R©JS-&> — ^ 
tCl^— fbSfe^a^l 9©mt*(|ij2 4%2^^tSi«;lyTl» 

1 4 ©^PtStRUf U 8 ?rMW-r -St^© 
30 ttt«. an-^2iX7t!S2 4©14«K:j:-,r*S|,, 

[0007]ig24 (b) (a) ic9fkbtc1^i^ 

^micism \y^i'i\ymm^m, ^mtUK-mtrhm 

mmxi>i>, S2 4 (b) K:*il»-C. taS$3ef:3Sl 4» 
jl^l^SPtCgan^"? 1 6*Wbrfci3> U5^d?JU8^jl 

1 5±CC^«-rS5ti^©ftg0^:9lJsbri,>-2>. 

[0 00 8] -®tC. 19S?^^3S©lflnmN A if* or 

i,»s©«. NA=s i n0-c^aansftsr*i3, ts: 

15^^?: l/mi^ii. s i n 5 a = s i n 0/m© 

fc^fiE3iT.-5©*sitiiT*>'5, c© rfla®-f-n2> h i; 

•:'*J ©^fr^Sfc-r/c*. 02 4 (a) ©1^— fb^fe^ 
1 9 ©aw®, IP^ 2 ^^TfeiS 2 4©7fej!Sffi©*^Alga 
□^•5 1 6©ag«:^i^3ni,. 

[0 0 0 9] C©J;^^t^ff:T-CU?-i';U8*>P,^2^ 

tIc^^s^ 2 0 ^tMUT 2 ;^^7fejSS?rmfcBI5F©5i<*;S?: U 
5^^Jl'8tCA*f^-57fe©®HL-Cte>x.. ^©i}i:ft=|:<^, 
iLMB^7fe©3t-U>->'<'CT4a= s i n i n 

50 0 a-CSHb/t*^. --^d^-^J^fiSilfttWNAi 



5 

Ka{cou-ci$*fflH:iji?§t- N Aifi±^{,^mmm&it 

S3fe«^i*l.'=sgga (mtil Ortm^, ± 1 Aim) ififi 

CO 0 1 1 } CCDfcto. SesfeOtaUS^^g-ClJ. J:b$5 
e*J/<7>XCDi*ljfca'(iii , ct=0. 5~0. 7 «: 

^aa2 4©3eagM©ii:f^K:crfiig^©njggiP!K'3 9 
c 0 0 1 2 ] c©j; ^ ite-fiaw%fi«JS7fe^s©^*ai 

*5s«sn-ct,»^ (j^ffliitrticj:^ ^mmmim\^> 

X©W^ (mi 0$g) J 1957^©^gi«||^^. mil 

2 5 (a) i<CmtV ■< )\'^^mK^tdm-^, Z-o<DytMj& 

> *f i> Tffi«6ri^i j&^rr s c <t 3&iia® $ n 

[0 0 13] —yo. CCO^mM'tUX. 02 5 (b) «: 
^n-rJ:5«:4'3©pgp?:Wrs^7 -/Ji/df (WT, 4oa 

7 ^;l/$if*-r-2)) *lM*$n-C*iO (itt^BS 56-9010 

it. i99i^ifl^©m52|5iic;fflias^#^«5^Si^«:*s«,> 

7feffi(I),CII)J (lgj||#-^12a-ZF-3&J>'12a-ZF-4) igi 

*M : l©L/S/->-i?->i^-'f;^. miAt.m^MM {D 
OF) ?rmbrti5. S3feg?S«3 6 5nm ( i ^) > 
ia:iJ*^S©NA»0. 5 5-C*S. tfen^f-^ 



C4) #gg-¥5 -3 2 6 3 7 0 

6 

c©J:^^cL/s-'^*df->«:*}i,>r«. L/'s<o. 6 
5wm. !|$tcL/'S = 0. 4 m-WJa-Cli. jl^MI^^C 

it'^r 4 -omwmui a i>mm.^. m!^Mm.\^iM^ifim 

Uti. L'ti-^Vtiifif^. L/SSO. 6 5 Mm-CtJj^K:® 

^B§?«©Jt-&©:^'^.^e©75'*5 4 oa^HJ k: tb'^T:^!? 

[0 0 15]q^K:. LyS = 0. 7 n m#Jfit'©^.-^,gg 

10 @©{4g. A*3K:«c#-ra, g©papg*sgfn*ti<ir/jN 

^ ^£ L / S ©^.-^.ggs s -::&-r:^ # l / s t? 

■5, */c. ^3!)S/^$^,»e!|t^■y--^x©L/s>'^•^^->© 

^j^.g?®©i?»*S[^±-r-2.J;-5^iM[6]?:^K-ro C©<J;^(c 
4-3@:7 ^;Ui!©g©{4g. ^ l,c J- X ^'Jxomm 

[00 16] s;rc. ±ie©iJiH^«L/SvN-5r->«:M0 

20 0. DOF*sj^ii>TSC<!;*i^*^-p?c, ^sSggSl. 5 
Mm=S:fi«■r*-S^/J^iSafi^.l!ii{*> jl^S7fe-C«0. 4 
iitm-C«>i>©K:>f^L-C. 4-^gMBJJCj:SS3t-CttO. 

4 5 /[im<!:)a:-:.T:L/*^. 0*15. 4oSMBJCCJ:-5S 
:7K«:tf 1 : 1 ©L/S Ai?->t*0 . 2 9 
Mm-CISitf ^S©tCj!=fO> MA£;fe#>'>'a?->«0. 4 

5 y inti±-Ct9:ff-r S'iJg3&* A * C i b-C(,5 S . 
jBS©LS I >'N*dir->tc*3ii-r«, JS^^ifiAiT^if-o 

5&AMfl«ji?c5!l3H£#-'>-d»->ttd>^ci,i«>©©, 

(,\ c©J;^^i:BJTii5II35:^^#>'^•^f->©^-^. ^.-i^/aia 
©t^ * y > 

•cis, ta^«:il:3^T■&2:/5l^JW^^^ciaa3n/c^^•^^-> 
tcs* or B^rd:fi¥^i4ee7!>sf# e. n-r . iRftc 4 5 ffi:/^isi 

«:i2S? n/c^^• - > H:ot,:.t: ttB?fl^ttfig©t£TA5# C 
l>C<!:*s^5-A^-^/c. H 2 6 «:7n-r#tt(i. 4-Pa>'^;l/ 
ft L/S©:^lfi]i*S02 7{c^-rJ; ^^d:|gO^©JS^-C 
40 4-:>a-7 ^;U:5!iL/S©:&I^i>55S2 8©<J:5 

^t^^. fiP^L/StC*fbr4 5a©:6-to]{4«:W^sti 
02 9{C7S-r<t5{cJ;^«cifSS**f#6*T,S. c© 
4 oSBgBJr©e^«ji^MH>BK:]:b'>t-C^iSai 
g*3S< tj:r>XLi^. 
[0018] 

[j%IB*i»^0<fc^<i:-r-5s!Bli] C©J:'5«:fie3S. 

t-i/c^jfe-Ctt, L/S<0. 6 5 ym-C«8?^,g. ^.^S 
gEfiiai±3cl!l^*5^Lt». LiyLtJiilfii^. L/SSQ. 6 
50 5 M m-C«jg«:iiSMBJ©W^©^*g^©7?*U OS 



mm<^bt^X:^$<rj:^XU^^, %l,c, L/S = 0. 
7 u miii&Vitmi^MW}^ 1.5m mgg i o T L * 

fCitL/S = 0. 7 iim^^ifi©-'^•^^->AiMj!^K:^^^ 
nSct,^. L/S^O. 4ain#iartt2. 5/2 

^c-tJ- X© ^ ^• * - > {c J; r«:?#t435«^jt 1/ r u * ^ 

D ^ i t» -5 /c. 
[ 0 0 2 0 ] Sfc. ±iES£3|5^-e»L/S©^#,ggffiS 

^mmj tifS] Ji-r -5. ^ o— :^-cM5:a ^ >> ^• - > k 

A5f->©;^-x-;:^itii{c>it-r-5 7-<>i|ii**Et>^, 

s I/^•5^->fli. ;^-^-;^iC)Ptf s^-Y >lfiA3^^;tJ-'^• 
[0 02 1 } ^^^^HjtJ. ±iB*tS%#«L'T^cSn?ct 
©T?. ■^©BS'ji-rSiC^ia:. L/S-'^•^' ->©•»>■ 

Ji^-r-SC <!;«:*€,. *:%ia©ft6©Bfi!jWv ^^ii 

->©:6-rsi«:j:6T. M*i?gS^+»X*<-r-5ci© 

•c # ?>mm^^im.mf c i cc * s . 

C 0 0 2 2 ] *#6?B©)SiJ©a6!j»> SHift^/N-^' 

# > -e©iB^. 5" :?■t^ :^©:;^ilii!5c > >7 i&agg 
■r st3:i5HgJi£*l®*S«-r S c i cc* s. 

[0 02 3] 

[iiM?r^^-rSfci6©^fS] ifBgW^iifiS-^-Sifcii) 

[0 024] m^^mn (it^s 1 ~ 3 ) «, -7;:^ i?© 

6^1-n?c4 -:3©MJ|g«:-c^:^<!:-l±Csi>.&#g|; 
3S?^SS±{c^|i3gBJK©''^^->AiJf5fiS2 

i^*SBjM?:aja-r4:5fe©S3fett««*jffifi'rs3fe 

180X (2n+l) + 30 (^) : n H^iK, 
©M{?^>Sr?®/tb. lL-Oiti@HJM©^iti@3a^T*iS3fett 



(5) ^$g§¥ 5-326370 

8 

0. 0 1 XTO ^T^ 0. 3 0 XTO 
*?®/c-r4>©"C*6, 

[0 02 5] hv^i/itt, 

Mlic J:S>'^• 5? - >©igHX«^H?:^ < gp^CcSTfettM 
5rie^O. igjt7lcttig?r3ijaTi7ic©S7lc14BS?:jljl 

1 8 0 X ( 2 n + 1 ) ±30 (K) : nttSlK, 

10 [ 0 0 2 6 ] ->7 ^ - X -:^S&tBi^7 h v;^ tti. 

©S3ttt»ffi*:iida^-53etc*f-r-5{4tiM*i. 
180X (2n+l) ±30 (fi) : n 

[0 02 7] ttc. :$i^m (ii^^4) ». -7X^7cr)>'^• 
- > «r ISiiTfe^JS -C t7 :t /^±^C^ai^ St^T ■& 

>lc2K©S4tiiEF«3^»flJ^7lcl4K:jit L-r 4 [Hl>Ptf*r J.-:> 

20 3tfft*i6Ji-n/c4-o©fij^tc-c?aeyci-«*u*s!RF5*igj 

D^^ct. $6«:Sf^^^3^©B{4gtc^^t7tfc>ttT-2. 
[0 02 8] CC-C. iS:i?7fe^iri©^(4^{c@S^f -ss 

ffiK4si»t:«. B©jaasi5«:^a^-r^)«fe©ji$x«ja 

9f*=&. ^©flfe©S|J;9-tc*fL.-CM^ce)1±-5>©*sa±b 

h-v;^d'*ffltJ^©36SJ:i3li*Ul,». 

30 [ 0 0 2 9 ] :^mm (ff*^5 ) %Wi)^fi>(0 

m^stitcyt^ii}—it-ri,i^-ityt^mt. c©i^-{b 
3fe^5^©aiffflij©3i£«giffl<aaK:sw6nfc!^gfeKi3 i . 

tCBSSJg©tti.O*s* 0 . 31£jl5E(*i©®K^^5T*5fef4{cjFf 

40 4 [Hl>^}-f*r- n/c 4 ^©^itigtc r?sg 

:^i-t±Li4>.2,4®B^©J:b^fl<JiiS:^r|S]*3jAt^Mlii!<!:. c 

[0 03 0] tfc^mm (11*^6-8 ) », -^xipco 

f4*^6i1-n/c4-3®#Il|J(«:r^S;^i 0, a.-:>7fe?!s©Ef 
'C»gp^©?aa«r:*:<!:L./c#^JK'3^Sl+. vj^i^iL 



9 

[0 0 3 1 ] (ff^^9) VXd7©/<^r 

[0 0 3 2 ] (IS*:® 1 0 ) W. v;^ i;©^>- 

[0033] 

um: (ii*^i~3) Kinw. ^tai^^s- 
^tLx. mAicMLX!^.9^mx$i*). fio^fewtjipeii- 

n?c 4 ^com.i^x<DWm^:krj: s ffSBHTi S r iS? - > 

SCitCj:-^r. ^r©1f -('X©L/'S>'>'di?->©DO 

F(D]jbi8!im«:$6K::Ac^<-rsc<k*SBi#g-c*.^. jtas 

t lyXm(^4r)my ■( ;l'5f*ffll>fc©f«jl^©C r V 
i J: -C«5*|fili O TW^fe^SgJia^rrSli 3 1iS C i 

[0 03 4] ^tc. :$:mm in^m'i ) K:j;ti«. ym 

E©Jil2g|5K:tiS-r ^) St5©J¥ 3 Xti®l(T^^^©fte© 
spates* L/f^itt Cite J: or > ^<5?->+>--fX 

[0 03 5] t.tc. (ii*S5 ) 7fe?S 

iL/T©!^3*iKf)*i. l®«ffB?B7^Jl/dfi4r>SMBJ:7 

-i}\^^t(0 2mm<Dy ^;U:S©^tfiR<Sr^i3il^r*sO. 



(6) #ga^5-3 26 37 0 

10 

[0 0 3 6] :^:^B^ (11*^6-8) tcjrtitf. 

mi^L/ifci«*^l~3©J:^«c^ag?^^?ftiLr. 
fliK^f 0T'^Jptl*fi-53fefi*>6i1-nfc 4 ':><r>mmxam 

^i^^i^ti^ ¥m-jjmi>c X mwr sJg-&©L/s/A-5f-> 
©M.'i^.aie. i!s^m;'3f&]±^s«:trt]^. 7^;ia©*>l:^# 
ifi©?fc?®^fi^7*^#< -r-scitci-or. M3iiSt''->'i' 

^©JSm, ?- -;'7--9->fX©:^iH^Cixj. ij>i;%^ 

10 [0 03 7] Sfc. :*:^H^ (i»*^9 .10) (c 

«. ^7fe^g©3fe?!i^4g^C3feli36^P.{i'l:^L,/c{4M^CT/^• 

i il«^j::)?i^©gi^ L/s ^N-^! - >©iifi>:[Hli)T3t3!)3{9:ij 

^^micA*). mmt)i)m±ti>. ccx. ^^©ls 
utm^ttii^mii^^Lxi^^fc^ic. ±sa*;qiJiii^© 

^ N- 3? - > J: 0 ^ Iff^^IalDf 7t*5^tc A 6 -Tfti^ttTii 
i^±bJ^ct,i„ fifoT. 1^7 ^;^^©{g.ll^:&[^*s^:^[^ 

h-rS. 3 6{C, hiig7^jU^;Sr7fe|4;S:|iI$K 
«li b-C 3 6 0^»illl«b^c*i6IS3fe-r €. C i Ki: o 
T. »«:^©/<5»->:^it]l4«c??tt*ft?rS-rsc<t*ir 

[0 03 81 s/c. Tfeasfistcis^r^^ 

g^cl-oT-:>it2fi©r>'^■-9'■1'^wt•-^>7 ^ )\'ii^m 

-3S^B#r4'&*»Kr€.Ci*SDjfiet?*-6. 3 6K:> 3fe 
30 aafigcclB^-T'S)? ^;Ui?ibT:. 7felifiK>i^L.-C4[5]*f 
ft;-cs-^7tffi?>^e>?fnfc4'?©?sJ|!{fcT?£EAi#Uiii) 

SStIcB^F^ * 3 e.4cSi^-r -S C i 
[0039] 

[^«feWl *^?^©»iHa*0^©*ife«a|Scj:-,r 

[ 0 0 4 0 ] 0 1 «*^Hj©|| 1 ©JgifeM{c«^*>-5Sfi 
40 ^3t^g^m-r«1SJ7£0t?&S, S Hcfct^r. la 
(TtaS) . 2«^tRSS*M. 3««RSt^^2© 
II2^>=5„ 4«-r>:?'-? h 5tt:i--7'3^*JU-/> 
T^yu-*, 6 (JT h h U>X". 7li:3i;^-i> 

1 Ott:? 11. 12Wr5-jUF5 

5-. 1 3^i•7>:?■-'^'5:x. 14»U>X. 5^-3ct,» 
«-?-©iffl*^*D-ii-cc J: 0 ^^^^7;t/8±©>'^■^?->©®^ 

50 «:»?5€:WrS7 



11 

[0 04 1 ] 7fe2ScD^>:7"l iUr*ig«"?r^ffiL, s 
3 6 nm. h ^4 0 5 nm. i Jg3 6 5 rvmoMU. X 

[ 0 0 4 2 } s 1 icTjkLtcmsiTit. npim.mm2(Dm 

{iS^^W-r-S-Y^^'-j h b>;C4K:j:f5 7t;^<?:(i«3ji 

[0 04 3 J >7-yu-4J5^ttifc3t«. 
^:^^*5 U 9=- 4' ;U 8 ±f CSfi -C ^/c ^ J: -5 ^ $ n 

[ 0 0 4 4 ] 7 >:?■ 1 i b-C7KIBiT*ffll>rtgRS«^ 

[0045] :7^;l'^l0 it^^^.A^iimmiEStiXi,^ 
Zy^&cojfctm 5rjl-rfcdt>©4>©-C& 0 . =1 — JU K 5 -5 
-11. 1 2«3fe88«:filfT^g©lii3«:ffi<-r-5.<!:^t 



(7) 4^Pi^5 - 3 2 6 3 7 0 

12 

/c5lu«jS:S5fe^5S 1 4 ^ii ♦) . u 5^ i' ;b 8 ±©S^iiffly^• 

[0 04 6] S2«. :$^Sfe^!l^g-Cffll,^S#^il3Ji3 
9' iO-C©4og-7 ^ jUi?2 0©gf□-'^■$->^jJ^-r 
¥®H-C*«>. C©0(C*st»T$4i^gIJ3!)Sii3fegP2 3*?n 

L. A-Jconm^n^ (.^mmu) 2 23557^1*2 iK:>Ff 
[0 04 7] ^3«:tt. :^ms&mi^isi.-)i>4-r>sy ■{ 

i» -CWSTfefC*} W S 5r - >-9- XK: jltT -6 7 * - * 

■7-i>>?ri+^Lfci^l|:^^ro .■Si^*5ii'^.HSH^ {am 
0. 6) tC.J:-DrjiS©C r-^Xi'^&lit^U/cJi^, H 
i^*U-:>gMH^{j:-r3lS©C r vxi'^fflt^/cJg-^©^ 

-*^Si^*i4■:>gMBJ%^T-,rM^c-'^-7 

7lc^M©NA«0. 5 5. g7fejg?A«3 6 5 nmr-4) 
20 5. 

[0 04 8] 4ogMBJ*^Tt\ h->-7;:^ 
micm±LXi,^?>Ctiii^ifi?>. L/S = 0. 4 um# 

'&x(om-A<om!^MS['S:mt^ ct. l/s = o. 7u 

©^■^.■aiS*5|Si± b -r (, ^ -5 /cS!) fc. L / S 1f -I" X©;*: ^ 

30 10 0 4 9] m4-m6iit. :^mmm^xmi.^^-7::^ 

i'8=^m^^tZfc^<Dmx^6, 04 (a) {^:«-'^-:7 
h->-7>^i7©^Me*)>5:Br®^tj§^S^L-. S4 (b) oc 

fc. h->v;^4^tiS-^ttS«3 0 (S^ttS i 

o. ) ±t,c. m^t^/iicMox^Mm ( i%^m<}smM^ 

^3 0%) ©)®3 HCj:-z>XLS I v^•*->*iJ|^^StV 

rt»6, itijgBJMS l©Mi¥aS)K©3lja?fe3 2©(4ffi 

im^myt 3 3 ©fitBtcjpf b r . 

1 8 ox (2n+ 1) e[±3 0 (%) : n«^^. 

ffijljaTfeS 3K■5*^^±-T?^3:[il^f L.TI£A^0S4 (b) 
«:^-rBJ:5^d:':?'a7T -f Jbi;^tS*5. ^fi^B^M3 1^ 

[0 05 1 ] Sit. ±^mmmx\t. 4r>s!my ■< 

50 vxi'^SrfflCir*). |g|SI«::^*«cja^j&5^D.5. SStc 



C8) 

13 

3ici4sei3 0 (ji^«s i o, ) ±tc. w,%m:n\^x 

iSHjAj:^g3 4 (SiO, ) K: J: -pTL S I ^^*^7->3i5 

1 8 ox (2n + 1 ) S+3 0 (%) : n«!g^, 
[0 0 5 2 } CQK^«rJg|/cTJ;^tcSIJaiSnrc^-5,. « 
«3l3a3t3 3t. SHJ)R3 4€:^jS-r-2)7£3 SlS't^i-'N 
±-C«ii?{atBtAd:SfciSt>. jgflJ^3 4©x^,>>g|J{ctgS 10 
■r S gP:^*^'^-^ L Tii to^ I, ^Hf gp 5r -2, . MH^jg 3 

[0 05 3] 0 6K:«, @BM^S!{ata->-7 

h-vXi/ttjg^^S^SO (a^s iO, ) ±k:. 

7lctf:>FfLrqFSHJi:c!g?®3 6 (C r^) K:j;-:,rLS I 

mt^^nL.x^mts.im. (s i o. ^) cc^o-cfaffi 

i/:? a?3 7 i&^W-S, C©{4+|'>r7i! 3 7cD^{jjgjg 20 
3^3 8CD{4ta*sS^S3a3fe3 3©fi[tiCCS*L.r> 
180x(2n+l)a+30 (%) : ntiHIS:. 

[0 05 4] cDii3{^^?s/c-rj:^^ciij{ai§nri,is. 

[005 5] C ©J: -5 (C^^^atc J:ntf. T^iKJ^* 
9M£-rs/ce6«:S2 cc^-r J:^^t4og7 v ju* 2 0 4 
fflt,\ -T'Xi'S iLt:S4-6^ciK^J:^i^cg.®(4tB-> 30 

- >© D O F lSl±3ail*:Ac# < 5 C i 7W-C# S. 

c©/c*, L/s^■>■^'->©■t^'('X7!)^A#^^^l^r•*•o 

)S©|SJ±* «3&^ S C i 3ii njtg <!: Aj: S. 
[0 0 5 6 ] :*#£bj©^2 ©SliSt«ccot,>-c§i?g 

©■C$)-2). 7lc){?.ffJt^e<S:j^^-r-5/t*©4-:>a7 ^;Uifti 
Boiaa2{c^i\-rfc©i|gi«t?*f3. cn«:Jln;ir*i?ite 

fjfti, m 1 {C:^-rS:f^7t;^^ 1 4©S{4g 1 6 fCE 7 40 

[0 0 5 7 ] 07 (a) ©fiitB7 ^;l/5rtt. 5^144 1 {c 

■Cl^-S, WS{iS7fe3t:tCS^L/-CM7fett**-r-2.fc©-C* 
•5. m«S i O, rtSr. i|iid©^^ffliS 

4 2 -Q\X^n\:mmm.A. 3 J: O «3 t /cltK/l*s/l< i^C 
rj-CLi-S. Bn%. MJ?!i4 2^jlMt--57t©7feiig:g*i?Ife5 
4 3©^tiJ:D4.S<)5:-SC<b^,W.il*bTl»^,. c©3fe 
SSS©IIW7lc©{4fBM?r^tG-i±L«!>.2.. r, dSC/ttJ 
^^.aig^lSjJbL'/ct.^lgte. 4oa7 ^;U$©iag^{C 50 



^Pa^5-3 2 6 3 7 0 
14 

fe^b-r^^^nSo s/c. c©^sgwr«S7 (a) 

[0 0 5 8 ] itc. m7 .(b) (C^f atgr' ■4Ji'i"i>m 

(a) <!:©3it,^J. rtSr. ifid ©^^§11^4 2 "Cti-e 
nfe{^'f©^i^4 3 <t 0 ^1 1 /cli-SJl7b^^< tj:-r>Xl^i> C 
i-Cab-So BP^, MJS4 2'S:ilil-r5*©:7tSSfiA5$IJlS 

4 3©-f-ncfct) fe^< :&-3rC»-5C<b*:gB*lyrC:>S. 
3lc3§S©MCCj:-5t:*D2)7fe©<a[+a^«2 te* 1 JUSSi 

i/Tt^-s/cdt). S7 (a) (b) ^i•rn©^iii^c*^t,lr 

^^©fiffl^*ff-5C<b*SnTti-C*5, 

[0 0 5 9 ] sstcw. A'oa:>mn^'km-n,A'oBv 

-(JVi'2 0 RCfmBy -f ;U 4 0 ^:fflt,^/cS5fetCteW 6 

. lll^*SjiS©C r v;^i?;g:iSc^/cJa^©*|| 
iSf^tcJ:^!!^ (4oap' jujf + e:7 ^ jl-^;) -C. — 
smMA^^-^-y l-->-=?Xi'^&ffll,»/c*i^©2|i^ife^tc 

(4-:?@7 Jb^ + B7 -< + — y 
•7:^4') -C^S, Ajrte. S3l6^g©NA«0. 5 5. 3 
t-U>;:^7Ti'5fa«0. 6. S31£jgS A » 3 6 5 n 

[0060] msy ^ Ji'i' 4 0 imamitict^xLtcm 
L/s^o. 6 5 nm-vm!^Mm.f^±nmifii^^ < 

ttKi. 4 o aMB^©^-cgs3t; L tcm^o^m.'^.'^m^ l 

■CI,i-&Cid5»*>S. S6{C. S4■r^l/fc-'^-7 ^- 
•:'i^^ffll.^rfclllil(c5aj**5;'C#C^o ^)^c. K^^©fl 

1 0 0%t?*^ft:ii?>, J:^-vN--7 
©PB^gI©--3). Bn^:7 ;ui?*ss^:j|£:&iRjixi^t:ja<i:^e 

^^P^gitt^G^cci. ;^(c, i1s#feB^®||3©|U5S^tco 
t/»ritt^-rS. C©|liSCaiB. A-om+t^^y ^ il'^'S: 
*ijfflb/c*>©r*-5. 

[006 1 ] $:^{?aictjW^S 1 tcij^r 2 'X:>fci2Iffi© 

5 1tt7fefft. 5 2(i7lcSa§P, 5 3tJit7fegPT?^€>„ C 

-:>fcpq}K3i£3S3agBA. B. c, D-Amm:^ifli<,cML'xm 

(.>M«*^o te D > i^t^©3feSjaS|JE tc J: o rjs«nr 

[0 06 2 ] S/t, 0 9r-«^Tffi,^*^e)i-5.i^^tCj; 

rfc*:^B§©®H=£:jaift-r-5.4>©-C«ttl,>. SI 1 ©?g 

t^©i^tt. to@:frr4oK:*tb-ci2;ti«ii^©gB^3!)ii^^c 
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[0 06 3] SfcMfC. ±te(Dia9-Sl Itcjj^U/c^ 
4> 1 0 0%-c^c< t:«>J;< < m-^icJ:-:>Xit. ±mmic 

[0 06 41012. 1 3», S9{C7rtfc#l?S7^;U lo 
2iJSiEticr)L/S^ti'->k:>ft-rS#14. S13«Mi* 

W« L/ S :Sf - > 1^ X?: L T C ^ ^ . 
[0 06 5] Ht'/W X/N-5»->ii:¥tC'iJ>M^cM.'#.ggS 

L/S^^•$->•!f^'X«l31 2<J:f5. tS3fc05-CinL./c4 

i'^IS^fbl/^JCli. HI^. Se5fefia|©ti^«L/S^0. 3w 20 
m-rA^)®K:StOt:. :«ISfeM-C«L/S = 0. 32m 

[0 06 6 3 —:^. H 1 3{C5^-r^OL/S-'-«df-> 

-CtS/A'^'-^lf-VXttL/S^O. 7iLim-C*0. *4 

7t©J©^ (L/S^O. 5ym) tCib-^-C *j®fe*s^C 

S^3S©4-^©r''^•-5^ + •7x^7 4Wf -SI^I^S^ 
i??:ffll,i/t«-&©®nfc^«!^t44«%oo. $4i&L/ 

[0 06 7] ia9©1$^:7 ^;U5!©R?fJiaPgi5ABCD 

©*^. ip'C^fiig. y>i^t#;«BJi8E©i|ii. rtsi. 

[0 06 8] C©J:^K:2|i:3IS6CTCcJ:ti«. 4og + ^ 

^**-r^1t^7 ;l-^©fi^fflfcj:«3m»mt4#gi^ 40 

- >if xi:^[S]{c>Ffr ^}50S©ts#i4*^ffl±Bggi© 

■CS4~6K:^b/t>'^-7 h->vxi', SB^^Sv 
[006 9] ^^K. :^§m<Dm4 ©^JfeMfCoc^rSiH^ 

■r^. c©^m. 5oe7^ju^s.u=5oa-7^;i/ 

K:»mi©^P!l<f:SfHb-Cte»). 2;^:3feiStL-C©5 50 
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og:7 ^ Jb5r 6 0{±. ^ 1 4fc^i^-rJ; ^itc/droTfeO . 
6 1 liTlcW. 6 2tS7fe^SP, 6 3am^UX$)^, % 
#6 ICC>lsfL/-C4ll>Pff*-C*>0S-:3^l4*'6J1-nfc4-3 

©lanspA. B. c. Dtcftp^. 56145 if^jafcigpE 

[007 0] C©d;0^£:7 Ji'i' 6 0 ^rffll^r. ji^© 

01 5. 1 6^C^-r. 01 5«. 7-l'><!:X-<-X 
©tb^^il : l©L/S^Sif->{Cj!tt-^^fi^SSC;^ 

fiJtttm-^.gia (DOF) ?rij^brt»So ^=cfc\ ^3^2^ 
fi«365nm(i-Iine). iS:iJ3t^^© N A « 
0. 

[0 07 1 ] C©J:^tCL/'S-'N":>->K:*Jt»-r«. 5 

«r*4S/jNieaifi«. 4-^aMB^i55fe®jg^i%<t'iiii: 

[0 0 7 2 ] la 1 6tt. aB3ife:*^^■*->©''■^5f->•t^ 

'^mmmicji^xmytLfcm-^ttctt'^x, 5 -^'assBj^ii 
^fri>cti,cj:'>xm.'^,m&i)i\;^±cxi.^^cti}i^ 

g^Sl. 5 Mm4Ft«r#€>fe#i^.'fi«, 4ogIBH§tc 
J;-5jt^C r vj^i'gSjtW^^^sO. 4 5Atm-CS>^© 
KJttu, 5•oBMKK:J;■6>'^-:7 h->-5';^i7S31&Tt3: 
0. A \ umt.X-m<-ri>CtifiDll!^x^hCt1fi^tP' 
•6. gflP©A#3 4^'fbT*C<i:{Cj;-,r. M 

[0 07 3] OS '3. 5o@B8BJSg^i-rSCitcJ;-3 

•c. 1 : \(o\^ys<om.'mm^m< (o. SMms 

S) ®;l1-t?#«.il»^4-5efl§BJS^©SBFT=SrWL.fcS 

Ia5iifs*-'^•^->©^#e.lti4J:'^ffl< ^ffr-2.c 
lfi*W^N-i?->©K*Silii4d; !3ffl< isit-rsc i*SDj 

[007 4] *^HJB±^U/cS*iSM{C|!l«^ 

n-5^j©T-«^t< . -e©^g?:^lfiJiL.^Cl,^®H-C, 

oaMHJSC/5 oSM?B*^r br . 112 . 

04(C7Su/c^#^f:4j^i,>fc*5, :4j|iBj*i®s-r€.*> 

©TttJtc < , ffe{C7 T ^'/^'^4ffltlr 4 OSBSBJSO' 5 
[007 5] yctc. *^BJ(3r)||5©|liS«a|«C-Ot,>-CSi?« 
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iffifib, ll2»?fc7fe^3S7 5ifejlL.rU9^i'JU7 10 

[0 07 6] U5-i7;l'7 6?:jl3aLfcS5e7t«. ai?^^ 
^,3S7 7K:J:-5-C'?*/n7 9±k:i*r.5, ^^■^Jhl 
7 F^K:#^ETi>S7 8 «ii^«njfj|gp-r&i*5^ 

©X y 5; KDg#:;^[Sj«. (&c> 1 -om^ ■<}\^in 4©ffl 

'C^:^IS]<!:|HIDT>S)^,o C®(i'C^l-Pa7-/;l'if7 4i® 
;^ 'J "V h 5? 7 8 «. H!l5BgB«8©fi[gM#4^^ 1/ 

J; 0 ini^iH]iEPj#g-c$>s, 1 ^(Dm.mtm^Mwm 
[HIK8 o^cTd'iia -^a^ 7 4 iB;^ y f h7 ^ 

7 8 * 3 6 C i K: cfc o-Ci^7-r-5. 

[ 0 0 7 7 ] 11 1 8 CCtt, 3|s:*SS^©JS15S3feS^g-C© 

>«rfm L.;'tiiS:i^*7j^-r, }^m.ifimnwc ( a = 0 . 

6) . ^.^J&SiiSOC r-7;^i7?:ffll,^/cli^©||)5fe{»JiC 

yri>^a, Ei7^)SSA«-&n^no. 5 5. 0. 6. 

3 6 5niii-r?4>S. SI 8©ie:ll«L/S©:^IfiI{CB^jc 30 

[0 078 ] C©J: 5 {C2jE|D5S«^K:J:ntf . Sifeilg© 

2:;^:7fe^S{4g^C7feli*>e^g'l:^L/c^4g^cT''^■-5^1' 8 i 

B>«-r ?.!®Hj^:^3^ i c i 0: -p r . i mWiii 

l^tcfil,iL/S>'N-^?->©iS>^IiISf^*iSiJ^^3^7 7 40 

tt^^-DX. ±fB*l6lJy^1•©-'^•^f->a:»J^*•rsl5Iilf 

#?:[HllsfiiLr3 6 0g|glS8l5]i£L^£*« 6 ^3t-rsc 
[007 9] Sfc, 2ls:^t?t]K: ititf , m7.')'jVy a 

;i'i'78ib-c. lai 9tC7i^-r<t5«:oi>:iPiSr)fe*jSS 
S-B-?>/ciii>©ijiS?)lg|l*SWSc«»:k:J:-:)-c, so 
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efeS|fil±*ni*:'n-2>„ HI 9 0<i:■5^c{g-C^loa7^>»^ 
$7 4*^f>aifc7feti, v;:^i7 7 6?:^dt>A^6ISHJ-r.5). 
1 : l©L/S/^■^f->©it-^, vxi'7 6©Ma3tt3: 
lel*fb-ri{c± i;^:ia*T56. 0-AmSx%f^5^ifitxh. 0 
^j>iat{Jii[jl LT^X y h ^ jU^ 7 8 © a .■^.tciiM-T 
6, + l'Xlsl»f3lc»b.'#.«C5i-r6. -l-XUSTTt 

5K;lciP'<T;^#t,^©T' . 4iSBJM8 5^cJ;-,-c^g^^§■l± 
[ 0 0 8 0 ] a 2 0 {3::$:3^BJ©0 6 ©^te0!l?r^T1llB§ 

mmmt*^mfj: 2 -x^mircm^nm^y ^ fi 
[008 1 ] Bp-^. :^mmmv(Diimy ■< j^^^iit^^ 

J: -Si. P«!RFl4«lg5©Jlifi^i|5li;-C*-5*s. 1 H 
©S?1c*5|^X!lHlK*lJai@gg 80«:r2oa7^Jl.i:74 
<!:S;^y 5- h7 Y;L-d»7 8€rl 8 0 Slsll5-r -S C i fc J: 
o-rl^Tt'SCtdsgjfe.S. S5©SI^SCT©T-'^•-g^ + 
8 1 *>e>©il£S<!;. :$:5ISSP-C© 1 o©t^n"-9^ t^i^ 

[ 0 0 8 2 ] 0 2 1 {i^^BjoU 7 ©HJfe^^rTT^f «!tB§ 

lifiXH-c*^. ^c*$. SI 7i(5i-ap»{c«p-??-^* 

^l>x. ^©i$L0»5ji^«S-B5-r-5. *ISiMiPStll6© 

[008 3] in^. :^mimx<OiiMy -f «3t*4iC 
^:^Lr4!eI>^tf*©{ig^c4o©r'^•-5^i' a 1 . 82. 
83. 84^rtS:Wrt^^ («T. 4-:^a7 ^ il* 

•T) . nfig©-7^;ud»«#1fi«©iaP**or 

y ■< )\y^<DmKtl,Xit. S{4gtC*jWS4-oaiSrgi^ 
-r-Slfarintf J: < . ±l30#«i©J:^«:4oB55^6 
j^c-5Ji}B©a:^i^tcf9-3rign*i5t^/c4>©. ^i,ni4 

oSC^^fti^TjI^tCian^i^W/cfe© (C©i«^«+?: 
[0084] 2(sjgifee<IK:J:Sifilfl^!^tt«»5©j|ffi0l| 
OicxA-o^y ^ iV^tm^y ^;ui?*9 o^ii^-r 

r/-?— ?^ + *^i=>©7feai. *mfe^!lT?© 1 -:^©T''^■-9^ 
+*J6©3fefi*5^0Wtitf, r J^—J- -ftiA-ot^Uiom 
SftffiEl/4{cAj:5/c*. SpK^H* l/4tcf -SC 
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[0 0 8 5 ] ±fBM5~^7 0»gWK:fel:.-rtt, 

frSS-r Sj!!*, C©7-/;U!Sf ©ii?feaJ^-C ti^^t:?^*^® 
iR^ni^tc^toij. 76#,^5r^{fc3l±. S^fteEK::;*:^ 

;l,^?©^«:B«J«fiJ?:^U-Ct».S. SttS;^ 'J ?- h 7 ^ ;U 

^?fCr3l,iT©1g^H-C$)-5o 9 USX 'J h , 9 2 (iM 

[0 08 6] *fc, ^5~m7©ie!fet?ij4ctst,jr, -7:^ 

AiDffig ttj:i>, 0 1 8 © 1 *i8*i*5jhie 3 -zxDmmmic 

m^^^-y h-->-7:^{^>S:mi^X^WLfcm-^a:>m^n 20 
f4?r^Kbrti-S, jl^©C r-7Xd7^rffllifcti^K:J:t'>i 

[0 0 8 7] ±fB©fia|-C«. 4ogMIB7^JU^f 

tjgjm^i^'ct C i ffe©fi[ti->7 h vx 

ns, ±fB^fc^wjis*^rsffi©-=?xi'it 

[0 0 8 8 ] S[5~ll7©SliS{?!l-r«. 2y06?g[ 30 

RS3e-r-Sfc©-CK!5:< . 7 r -f /f^©ffi©*ffi*ffll»t: 
[0 08 9 ] 

3) tctntf. 2;**i®i Ur4-oa7 ^;l/ifi5rfflt\ 
l^SCitCioT. L/S''^■^S^->©•^^^'X7!)JA#t^la 40 

5feFf S©lfi]±* tJA^ S c i *i-C# -S. 
[0 09 0] 3=/c. (W*54 ) K: J;n«. 2;^ 

taJS!):^* J: 0 >t # < f C i 3&« nffg t? * S . 
[0 09 1] (gg*^5) tca:n«. 2i>j 50 
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20 

©2aS©:7 ^ Jl/$?©t»R£^^*a«;ifc!f#gN«^0 ^^Ci 
FflS©!tcl,^U-^;l'S-Cfi6TS-l±2>C<b*i-C#. USt^^^fe 
[0 09 2 ] *^B« (if*^6~8) tCj;nB> 

ffra l//cgS*^ 1 ~ 3 © J: 5 «: 2 l^r 4 o@ 7 

■f Jl' 5? ^ffll^-C^3fe-r ■Sii^© L / S /^• ^» - >©^.^,gl 
K. l®W)S<^:^i^±}5!im«:)!jD^. 2;^^3t^®©*-l:^^^ifi© 

0) lc<i:tiii. {^'<>iytcr^-^--f-^'?:m-r^2-A^mt 
a. 

m 1 ] 2^#eaj®m 1 ©*ssef!i«:<i*3€.taijs*«g?r 

[02] ^l©|liiWc*jW«4ogr7^;u$©1ifiS:& 

[S3] miO^iSWCfeWSL/S-y-'^XiDOFi 
©KC^€r^T^140. 

[04] h->vxe'©MMagi&©jffi«i»=&^-r 
@. 

[^ 5 ] l^yii-x-y 'JmmSi^y h -^X i'©Al!6«j:& 

me] aB^^^{ita;^7 h-exi'©WM&^ifeKffi« 
[0 7 ] m2(Dmmm<,cm^^ttiiLmy -tii^iKDWimmm 

[08] m2©*iteM«:4iW4L/S-9-YXiDOF<»: 

©MfJS^m-r^ftEI. 

[09] 03©SlifeWcffl(,i/c^^^W-rS4-^g7 ^ 

[010] is^*w-r*4oa7 ^ j\yit(oM(om^7f<t 

0. 

[011] iE«fl«)'a:^^*#-rS4-3g:7 ^ Jt'^WlS^ 
OF i©M<^*^T#140. 

[013] ||3©HifiWctel:f^mL/S1f-YX<bD 
OFi©H«^=&^T#a0> 

[014] m4©lligt^«:fflt»fc5oa7 ^;^^^©^gfiS; 

*s^-r0. 

[015] m4©|^Jfe{^K:*sW-2.L/Si^--/XiDOF 

[016] m4©llli1SWc*jW5tt#>'>-ir->-y-^x<!: 
D O F i ©gB^?r^n-r^t140. 



(12) 
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[018] ll5®*^SS^«:fcWSL/Si?--l'X<!:DO 

[02 1] mi <Dmmmi>cghi:>^i^mytmm=tmtWi 



[^2 9 ] L/StC>!tU-r4 5KcD:^[S]t4'&W-r-2.JS^ 

i--^>y\ 2-tiRjs:M 

^. 3 •«RS*f^2©02^..'^. 4 -^>y 

-r-i; \-y'y y\^>x, 7- -n';y-->a>u>x. 

8 - U^i';U (vxi?) . 9' •••^gfi^"3. 
10 1 0-V 11, 1 2-3- 

;K-*5^-. 1 3•••7>:7V^H;x, 1 4 • •Sii 

3fe^l^. 1 5■■••^7X/^. 16' -y 

■1)1'^. . ZO - A-^By -1 iVii. 2 

1. 5 1. 6 1 -^n. 2 2, 5 2, 6 2 

■•^MSSB. 2 3. 5 3, 3 
0-a3fe14»«. 3 1-*jl?«M. 
3 4 - S?BI«. 3 6 --:fSI«M. 
2 1 -m^iyy^. 4 0 - fifta^ ^ 
if). 5 0-fS^4WrS4-:?g7 6 0-5 

20 oa^^JU^f. 



[02 2] m^^m^td^y ■< 
[02 3] m^<D^Kn%^^n<fWi&^rm, 

[02 4] Sejfe^gcDFBm-f^.^rlSiB^^-a/cJstxDS. 
[02 5] laPiKDOf'itoOtcfflisS^^jUirom^n 

■r0, 

[02 6 ] fi£5^J^{c*}W5'Sd'->-9--YXi*fe,*aiS 
[02 7] 4-:)S7 ^;U$iL/S®:^|6)i©KI^^^ 



12 8] 4^g7 ^;UdiiL/S©:^lSj<b 

[01] 



[02] 
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(15) #ei^5-3 26 370 




mi 3] mi 4] 




(16) 



#13^3-3 2 6 3 7 0 



[015] 
L/S t untiivf-jVAX- DOFfifft. 



DVh^xV 70% 



o 
o 



8« 2 




0.3 



mi 6] 



4i 1 1 1 1 1 



« 2 



— assifl + aftCrTX7 




a2 0.4 



0.6 




(17) 



!|tBa-SF5-3 26 3 




(18) 



!NfPS^5-3 2 6 37 0 





(19) 



#gg^5-3 2 6 370 




(20) 



#P§^5-3 26 37 0 
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(54) S^^KZlC^ta 



C57) [^i^] 

[iijil] »ffl^c (^d^lS. 0. 15 MmJWTCD) ^Ks 

htitc^m^^cD $> s y 5 - CD-* ^• - > i *^-r -6 (ita 

->©5aiir'«?^. 31* •5'<#g|J«'*BiriBd<' 5 -cD-'-^- 
a«^«:5SS^?tf© f - <&:g-r ^M?^3t?r*fJfl3 b r Hirie 




1 

y ^• ^ - > (D55()m-em 5 -tf ^ ^ t gP:^ ^ B?ia 5 -©/f 
i»->©i^i!iiJ; <9 "Tic ttck-j-rjBfiSL.. 

?:/My-Ci9:ii-r-5C£K:J:or> mMmM<D^^^->=S: 10 
[ft*:® 3 ] miiBBiTM©>'N** - >«. ::i^^c < <t ^> 2 o 

©m 1 ©i^*5Blf^©rB^^-C^J-r-SII 1 ©>'^•:S^->g|J 

<t. lll©i^J:0«>iglUs*i;^*^cll2©i^^^T^II2 20 
5i->©Bt^gI5<ta*a. 

Sfrfi5ll2 ©7^• ->a5©mriai^ 2 ©^?rmiia 5^ 5 -©^< 

ft. 

[1**11 4 ] BUieB^^©>'^■^^ - >«> Ci>tj: < i 4> 2 o 
©» 1 ©i^3!iiBlfS©iaiR|-C^J-r-5^ 1 ©^N-dr-^gP 

<!:> liri©SgJ:»3fe^iH*i:;A:#^cll2©ig^&wrs^2 30 

Hf^iaB^S©^^•^^->©B^^l3— asisfria^ 1 ©■'■>■ i^-^sp 
©mria^ 1 ©i^-C* 0 . ^igm 1 ©«g©i^iH€:Mia4f 5 
-(D -'^•$->©Bt«^©|glti J; 0 -rsci^!^ 
iStiTSfS*:^ 1 iaiS©gi7fe:^^. 

H!itBBFfM©''>-5?->K:«ii7feSP'&l9:W. HfriBd''5 
>K: (3:®7fcg|J€:gW & C i i "T SIS 

1 mwD-m%-nm. 

[IS*316] ffiBfittB'>7 h-7X4'€:JKfiK-rS;^7--^ 40 

fjiaBffS©-'-!i'->?ril7fea5<!:^A-7 h->ati 
i^:? hJf5©7tSiaSPiL-C^fiX-rSC<i:^i|ti![<b-rSf» 

3}?^ 1 ^m(im%-nm, 

[ it*s 7 ] mmm&m^ ?ss^7^© f - ^w-r 

■rsit*ii 1 tzmDw,%-nm. 

wr -1. c i ^^Siti-r 2 ia4g©S7fe:^ffi, 
[if 9 ] mmt%m.mvimM.^^<r> f- =s::s-r 
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1 iBSS©S3fe:^^. 
S C i ^^Sii -r ^. 1**31 2 tB4g©^7b*ffi. 

[1**511 n m^-XaWRu. Hsffi©ws&*MB 

w-r s c t ?r#i![ i -r Sit *]i 2 iaig©^7fe:^-ft. 

[ig*^12] m^-Xammt.. a*30. 6Jil±r-& 
SCi^*#@ti-r5 f 1*35 2 tatg©^7fe7D 
[St*« 1 3 ] m^-KaWmt.. a*5 1 ck 0 *5:;»c#^c 

w?S[r7fcjiiifl5i?:* -5 c i *«FSi <t -r -ss**^ 2 1 a«g© 

[i»*^ 1 4 ] friBEa*S©&M?S3fett^b(,> 

[i«*]li5] mria:^crMB^», lt^©*5?ft?fejS?fJt^i 

5 c b. *!KFSi i -r -5 w*^ 2 tmfi>m%-nm, 
[iB*ra 1 6 ] n^m. \Tim.\^(o*>% t,^rti*-^—m 

[ft*^17] VXi7. i^•7Xi7_hcD^^•^^->^HP^ 

[ !**:« 1 8 ] miipmrnn^mmm^KmmK. rj: % 
J; ^ tc£fis©iip =& 5iK 0 s^tf c i ^^mt r 
i>mjmi 7fBtg©s^g. 

[IS*:^ 1 9 ] mzizommiiat^ 1 J: 0 ^>5*C^i^cW 

5a3fei!Sj^i^«rwr-5 c t^nm^r^n^m 1 7 lats© 

[fi*Jl 2 0 ] iIiB:^aflPJ«E3KS©Wa7Kv!Sff5fv 
«:WL/. BulB0S@©SMHm©a«^L/l,^Ci^^$m 

i-r sig*Ji 1 7 mw.(omj>tmm. 

[^*3®2 1 ] fiia>«;aMH>««tS^©W?5!l7ejSifl5tX* 

ff^O. B5ia/haMI3«ifiiB^^©F*3{IiJ{cSl:f f>nfcR 

7iBi&©SS7^S. 

[1**^2 2] HufaM0^^g«, mnifbammtmi^ 

s. 

[1**512 3] 1**311 6 7!)M2 2iBK©^^t>-rn 
*>-31ialS©Sil£Sia=&«l.>r|g«iBlfl:^&iS:KS3fe-r-5 

mif aaUS^E ? nfc h!j iBMMffi(*{cff ^© 7' □ -b x ^ 

[f**S24] IS*ffll 6 7^M2 2iBig©5^(,^-rn 



3 

rxom 1 ©«*SBif^cDiaiis-rs5ij-r-5ii 1 <D-'^•^f->aJ 

ltri2^M©>'<* -XDttiia— spiiSiriBI^ i (D/^•* ->gp 
(Dfjieig 1 ©i^-c* 0 , ^mm 1 ©i^©SJittmfia5^ s 
-©/^•ir->©Bt^gi5©^ltaJ: 0 *>:^#o>c: iifemi 
■r s If 2 5 f e«s© V i7 . 

W , miia y 5 - ©^ A- ^ - > {CtiiS^feSailS w & t,» C i * 
tit 2 8 J HtrlBfittBt^::^ h i^cDftrlBBlfM©-'-? 

lufaBlTMO''^• if ->©— gU^lulB ^ 5 -©/^• 4f - >cfc O 

i b -csfjg-r -5 Btrie V x 4? ©iS 

[^IB©»iBB&Si?a] 

[0 0 0 n 

mu. #«:. IC. LS I&t-©ij^f*9^.y:?-, fflfS/-? 

^^}itj:t'<Dmmm^, m^^-j i'fj:t'<D^tiim'f-. cc 

DAj:i'©jt®^^Fi(.io/c-&ax/W;:<. v-^i'O^* 
- i' ;^ Tflil > €> jAJlgft />■ - >©^«:ffl (, i 6 n -SS^fe 

[0002] 

l^^O^m) 7* h >J Vi^^7 ^X|i«. •5'y^4'/<df 
[000 3] h ^)^Jif^-7 ^m^^m^^C'f>'^'{7. 
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%iSjg-r5^«:. ■77.*jyjit\y=f-tf)\, (*fflBsr»cn 

6®fflf§=&S!^njtfet£:ffiffl-r^.) ^f:iSili^n/c>'^•4?-> 
*JS:iK5t^^«: i o r ^ /^^c^a:i^ b N- 4? - > ?r^3f 

■a-, «^©S3lc-Ct3:>'<dr->*ie)©0;^CSD''± 1 ;^i©ii 

[0004] ■7Xi7yN-a?->}3:, is.mvfcmmmf£'y -( 

>7>KX-^-X (L&S) -'^•i^->. ifiSRilXilWfl^ 

-'^•^f->©ffl®^^:t£;Dr^ia^c^3fe^^^^ 

[000 5] &i^S5fe$IS®WflseRU, 31£«1©J6S A 
<tSi57fe^3S©m^ (NA) %ffll,»-rJMT©U-'J- 
©^•C-^x.6n.5. 

[0006] 

[1^1 ] 

20 

[000 7 ] ccr. k Ji9i{|E-::'*n-teX^ri-tcJ;-5r 
~o. 7-C*S. 

[0008] jfi^©f"-'<-fX©itf^{b«c>Etl£;L/-C. IE 
5?3n?>yN-i»->©'**i{b. En%. Kft?i^ffi{fc*J^^^ 

^•c$)^*5, cn6©5fe#«iiM§-c{iPSWtcjib-c 

fcO. jlSSIjE;©lt^«:■;;i-'^{CO. 1 5 MmJi^T©>'^■ 

-7;?ii'tt. v;^d'©|^it-r53e®jSSB5>©&tB* 1 8 0 

• SlE-rSC ttcJ:oro;^[5l*fl^^fe*1=B^Sb, 2o© + 

1 -AmfT^'k=f(!^$ -tf-cfsos-r s *>©-cs>-s,. 

■5©-C. ^fi^SR*5Sc#L■r■:>x/^CC0. ISymtlT 

©/^• if - > ^mes-r a c i *s-c# a. 

[000 9] 

40 i^mtfim^LJ:'^ fri,wm'i b*>b. fif*©&*i-> 

V Y-77.i;tm\t. igS!fl<J^cL&S^-;5?->©i-5!^c^ 

[0010] cniC^^bT. rErigiltit^fiS 1 1 1 4 
50 30 8 5-^^£^{c*S J: -^tc. 2ft©^:^ i/^fflt^r^ 



5 

2|51©S3fe©/c*{c;^JU-7'f h*<®TL. 2111© 

[0 0 1 n -eCT. Sfcm^c (M^«, 0. ISumti 

MitSO'^t^S^^c / ^• ^ - > * -C^stHS-r a-7;^d7>rN-$-> 

[0 0 1 2 3 

#gp^*HtriE^5 --'^•^f->©^|^liJ;'^;fc< -rscitc 
J:-:>r?g^RL/, 7^jttjfi^«:5iffi^flT©t-e^*W^^M 20 

ii-r5.c itctoT. t?riamM©>'^:S'->*B5ieiss3e 

[0 0 1 3 ] Sfc, *^B^©»iI©ffliJffiiL--C©HS7fe:Srffi 

[0014] ^Mi&m<-cm^'9^^():>\i-^^^ri>mm 

aifiO. 3 JiiT-C* 0 > 0 --Xm^^t + 1 ^^EIJfTfe©^ 
^5rfc?c6-r. mr^©Sg7lc::^i£«, C©J:^.CC, 7t$4ia 
<^ti:^g^7iJ© f - i; ?:WT-5M?«^fe©*-C-e©jaa«: 

[0015] :A:aBB,|g{3:. m«. WJS!»3l£ilSJK<^**«e^ 
Xl3:Ega®t?a*5 0. 6ti±rS)*3. 0^XI51Jr7t:i+ 1 

cn6©MBj«> (!a:i^^.^©Sffi<btts^t{iaKia 4o 

[0016] ±i^©Si31c:^S«. ( 1 ) ffM©-'<^'-> 

©— S|5^;JviE.-ti-^C iCCJ: d;^' 5 -©^N-i?->iS7^ 
ai©M^^tt. ( 2 ) 3tliia^©f-i7©gi5^©MI^ 
^{cJ:i3BufBil»itt©*-5^<if->?:S7feU. (3) mi 
lee- i'<Dgq:9-©J^HBiJ©gP^>©P.Bj7feK: cfc 0 ButefiFfM© 

'^■^-ly^m^i,. {A) w.m%m(o (.iyiy7.v(o) m 

iil^iS^ic jMtR^^ C i J; -3 -CfifrM©-'': if - > ^MS 



2002-324743 

6 

[0 0 1 7 ] mrfB§fa©''N"i»->«. iJ>«:< <i:fc2-:>© 

»i ©^*i^s©Rgpi-cM?ijt-s^ 1 ©^N-^?->gp<b, 

^ 1 ©i^O: 0 Jill 2 ©^ ^ Wr 2 ©>'^• 

if-VSPi^WL'. H?S^ml©''^•5'->SI5©Bi)ia^l© 

i^*BuiE5^2-©>'<3f->©BfMa3ifi*a. mffBlg2© 
->g|5©H5fB0 2 ©^*BUi2 rJ?" 5 -©-'N* a? - >K:fi 
iar J:t^. m*ffl!ail 1 ©^RO*-e©i£^^*ii,WdSJC 
■f- S C i tc J: -o -Cje^ttte* [fij_h ? -ti -S C <»: *s-C # S , 
t^^iBBlT^©^^■ - >©BUiB— g|5«HUf BH 1 ©^^• $ - >a5 
©Buie^ 1 ©Ig-C*) 13 . 1 ©iK©t^ilii=l:(uiB3^' 5 

-©/•{if->©Bfi^gq©igi*iii3 fc:^if< urfcil,*. 

B^TM©>'^• if - >©®*ia5^^rii> 1t€> C i tc i 0 4^" 
5 - ©>'^• - > i ©S^(cM* ot:f X^m-f i>Ctifi 

[0018] H^iiaB^fS©>'^■^?->ic(^iS7£SP*sw, fir 
IB y 5 -©-'%• if - > wS3!&g|5i&s: w < -c 4> J; I, Bf 

C<h*5-C#-5>©-Cn> ^©il5t,i^^■^ — >*JfMt" 

•SC iAS-Cg--5>„ H^)iaBl^M©-'^■*->?riS7feS[!i>'^-■7 

h->(4tg'>:7 hff5©7KS3aS|5<i:U-cmi?Xbrt,J;i,i. 

S^fiXK J: o -C *>BifM©^^* * - > i*" 5 -©•' ^■ $ - 
> i ©^T^StcM?: o wrS^-r S C i A^T? # . 

[0019] :$:#6BjcD— jgiJHi brw^T^iStSta;. ±£E 

©S3fe:;&ffi*?f 5 s^^- K**r-5ci'Sr!RF®tr 

•S. */c, :$|6H^©^iJ©W®i L.roS7fe^g«, -7;:?. 
i^. |g-7;^i?±©-'Sif->«:MflJt--5MBJJS> SJ>*l!ggi 

3feM±Ks^-r s 6 -5 n%mm.K. *it, > 

r, i7»BffM©^^•^?->M^lSS^>*jffi^§cc^S(fflMW 

WT-Bci^r^gitir-s. cne>©^3t^s«>±ai©gs 

[0 020] :$^Ba©HK:sij©ff.iJci<t l/t:©7'^^w ;^Si 
iM.<Dm%^m.^m^^xmizmmw^n3i. 

3t^^©fFffl i R^f ©fpffl ^#-r ^. f^-- w X sit:/^^© 
-e©^S!i;'3!!»«R^. Sfc. *«*>.57'>''<-^;^tt. m«. L 

S I ^VLS I ^c£"©¥^(*:9^->-7\ CCD. LCD. 
iS5a-b>if. i^lHSM-^i' KJii'^r^tf. 
[0 02 1 ] :$:ffeHJ©«iJ©ffliJiii Lr©^X d^SgS^ffi 
«. •7Xi'K:B»Ta©^^"^->^ff^fiSL, ^iS^^•i?->^c 
^»i14©^.-S^^5-©^^•^->^S^a^to■^^■, milBBffM 
©>'^•5f->©— a5^Htifa3f5-©yN-a?->J;0 ^j;*C< "T 
SCi({:«i:-3TB?iBv;^i7;$:(atB->7 h-^y^i^ibr^ 

[0022] *^Bj©MJ&:SSWX«^©f&©!Kfmtt. 
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r Bj e. *^«: s n'ST*^ ^ . 

[0 02 3} 

tc^-r J: ^ {c> 1 tt. mmmm i o o t . 

2 0 0 i . t§:iJ:Jt^JS soot. 7"U-h400i. 

sot. iteflif4gpg5iig5 0 0 fkmt 

^, 10 
[0024] *J^JI5j!l©l53feilgl «. ;^f-f :7'T> 

K X f >:^r-7 X ^ 2 0 0 tcf M 3 nfciiigs^ N- - 

f- 4 0 0 CcS:)fe-r-5>aijS7fe»a-C*-2>*s. 

rfr > K t- :c ^^cD^/' a h ©— JSS:?^ 20 

[002 5] mmmm. 1 0 0 {xw^momm^-^^-i^ffi 

m^^tifc-7:^i7 2 0 0*Ig|gL/. 1 0 iMW 

Tfe^J^l 2 0<t?:W-r-S„ 

[002 6] 3fe!2Igi5 1 1 0 pfeagi lxrcD^--t^'- 1 

IZt. t-ASJ^;^l 1 4<!:4$tf. 

[002 7] b— tf- 1 121*, 9 3 nmCDA 

r Fx+S^vu— tf-v ?^gi^2 4 8nni<DKr + 
S^vu— tf— . a^SJSj 1 5 7 nmCDF,x+^-7U— If 30 

itisaJl 1 Q«:<^Pj«e^j:7fc#.«u--tf- 1 1 2{cKBS 

[0 02 8] f- AMffJ?^ 1 1 4 «. StS!©^^ 
ffl-rSC i^i-Clf. U— 9-'- 1 1 2;^^?>©^ff3t©KM 

-j.BiK^mmohmcm^-r^, n'-^mmi 1 4 

f^iE-r^.^^"?^ -f :t'Jl'-r>r-yu-i' 1 4 0<&BBW 
(0 02 9) Sfc. miiCit9r:StlX\,^rj:i,^i)K 50 
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1 1 OB. =ib-U> h^cU— tf-3l£m«r-0=ifc-u 

> h {b-r > :3 1 - u > h ik7fe=?:.^^^ffl-r c i *5 

ii#i*¥fi£3^^2 1 5 9 3 O-^<&^©0 1 l/CmTn^tiX 

M m^it. siiiic) ic^mhfc'ik'c—-fj(D^ 

3 1 - U>xSJi(±©:7fe5gS^*:^x.T7!):'6»SllECCW 

^^Lr^1fe:)5•©:)fe^ifi^a^t)■t^■ rs^ffisns J: ^ K u 

[0030] MB^tK^.^ 1 2 0 (i, ■7Xi;2 00 

i. *:?"-f-^*ju-Y>fi^u-*i4o<t. mam'o I 
jsi2 0tt. ttJiiiK. mi-d^=s:mt>r^ri,cti)iv 

#•5. *SUlSfl^Sg©i5?35e^lR 1 2 0 -T-u- 
h 4 0 0 Jz©^^$IJS©^S^S:Mr 6fcJe!)©-7X^^ > 

mB©MHJ7fe^5^ 1 2 0«. S8J!©U>XRD''!£:>g^j: 5 
[003 1 ] m^^m 1301*. 3;-r. ikJ-^^fJrO ft 

^i*. mibit^jh 1 3 o«. tr-A^^ 1 1 A(Dmm 

®<t^^•r■S-'^x©g u>Xi Or1tfiKStl/c:*-7'T- 
;^7;VW>ri/U-^?l 4 0 ©A3^Hi*5;)t^8<3(c^<$M 
(X«BH<b^E) ©M^ (*='*^5B§^<&:*:|±J^ 
-C«r7- y x^gs©B8^<tii¥^i«^*i*S) (c^iS J; 

?c:)lc^©i7e;|g^&;t7-f--Y ;t7JH'>-ri''lx-i? 14 0© 
tf 'i:>S.O'M12© <!:© U >X^-7- 1 4 2 icSft 

[0032] mt%'^?k 1 3 0 «. -7;^ i' 2 0 0 '^©M 
l«:)l£©S3l£a?:l!SB^Stc^J|^tefjcS^Sil!Mgp 1 3 2 
=&MK:gtr. S31&M!HSISI! 1 3 2 B. TV* -*;HS© 
SfS^^S:^ S C i tc J: "3 AStjt^© b - AKffiffJt^ * 

tf. ST^fiPMSPl 3 2«. A«7^€^^-7 5 7-(C 

<fc 9 ^SUl^r Hz i^-tftc J: "J ?feS?:*^m or T^J&i-S^^ta^ 

mtcS-^t^ru— !f- 1 1 2©m;^jSi>VX«7^^m© 

-a5^p^-r^cd*^-c#s. m^m^mui 3 2b. 

(mti. Ttaii^ (ND) ?:A 

?:^x/c<5-r-5CiK:J:f3. f^a-rSPgD^fJ 1 5 0 © 
itJ:^gi5<!:g|2gP<!:©7KSl±^iiilg-r€>Ci4>r-#-5,, m 
ai-rSJc^tC. S5feSD3ipgPl 3 2tt. HJfB3TM©''^•^^ 



(6) 

9 

[003 3] S^feiSMgp 1 3 2 «. 02 tC^-T 10 

J: ^ !tc«*S|5A5SaSP<fc 0 'fe?t®fi©Wt,»Kg?8:ife*{'tfiSt 

(F) frC^i^-rJ:^Aj:Rj^|gpgJO 1 5 0F*1ffifflT.&C 

7t;?^S©lSl.V^.Hm©7t§t®»?lJr-*S„ 0 3 (F) a 
FiB^nm.*) 1 5 0 F(OWW-mm-C$>i,. 

©if-s. lap^D 1 soFii. mMmiopim^m 

SPl 5 5 i®ja^0©^^«©iS5l£SPl 5 2 F*i<p«fi£ 20 

i' 2 0 0 tcMBJ3ni.M?S7t;?:«3-{bL> $:^JSJi5,^-r 

i©gu>x<t ortgijK^ns, -'Nx©Bu>X(t> 

©AS^ffi 1 4 0 a i mum 1 4 0 b - x^ft© 

©au>XK:ps^3n-5*>©-c«^cc^ 

[0035] -'^x©a U>X 1 4 0 «i:c»©^l.*{4a*i 30 

1 4 2€:1tSfl3fe-<-fc4)©t?&S. */c. >'^x©@^> 

©a U>X©:)feASfffiiMBJfIJ|!(A5!f??f*i^i©MS 

[0 03 6] -'^x©a^>x^^, *^jfeji5PJ-r«-y'>^ i7 

2 0 o<Dmmc-^iD-iix]Ey}mwim<D\^:y xm^'&iS'm. 

m^m. Aft?f5^©ffi©BifSjf$t>;*w-rs u>xs-f * 
pi^-rs-bo-ctt^^ci-i. .'^xcDgu>x©^ilS^ffil 4 0 
bx»^©i5^(cji^fiS;3nfcaa©.^.3e® (rnn^B) 

Ai6©S7fe^^r3>f^>-9-— U>X1 6 0k:J:0 vj^^i 

2 0 ok:aaL-ri-5.5>. cn«:j;o. ^?^©,^jfeaB 

M:J:r)-7;:^i;2 0 0^(**si^— KMBJSns. 

[0 0 3 7 ] :^msM-cmm'^mrj:^-:^r ^ ti)U^>Tif 

u-i? 1 4 o^3:>'^x©g u^xtcpg^sn-r. 

mi BiiCin-t^VT- ■( ti}\'^>7-if\y-^ 1 40AtC^ 
^Snr*>J:l», CC-C. iai6». :i-7-7^^*JU-f > 50 
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f-yi — 5f 1 4 OA©iycl«lE|-C'*^.. zir-:fy-^t>}\^ 
■OT-tfV-^ 1 4 0 A{*2ia©->';>K'J:^JUU>X 
TU-f (X«U>5^+ j^^-U^X) 4 4SO'l 4 

ffl©i'U> F'J:<7;H^>XrH'®l 44 44 
b tt-?-n-e4a«.^JEgt f 1 ^rW 1/ . 2 tfcS i 3 fea©li 
Oi^U> K y^Jl/UVXru-^ffi l 4 6 aRDtl 4 6b 

« f 1 i«M^f-2>5i.'=?.s§^ f 2 =km-r?>, m-m<D~> «; 

> K 'J u>Xr u 'ftg«ti^©i^,'^,{4gt<:i5g§ ti 
•5. 2ffi©->'J>K'J:<7;l/U>XrH'ffil 4 4&a'l 
4 6i3:i£ft«:i3ssn. ii:3^:&l^>I•rF:^>^■5- (BP^> 

U>X©M.'^-^§!/W^PS) ©M:^C^7fe^?r{'F^. 
te. >r-i^L— 1 4 0 A©ffl|^AS2tC 

[003 8] ^NX©au>Xl 4 0«7fe^O-;. KKg^ 
t^{C/^• -7 - i fflS*M-C©RgS*iJ^- p. I ^ © 

*a-5)^ft}fjr*>.s„ ^©{fe. ''^x©g^>Xl 3 o«. 

[003 9] -f ^/H'^f-i'U-* 1 40©tHt* 

ffil 4 0 b©ilf*tctt, 0t^SO'S*SH^$n:fcg3n^ 

0 1 so^siawenrt^s. *jiS6}^,^©iflD!B^tD i 5 

<!:{CJ:-3-C) -rXi^Z 0 0*M?8-r«fc*©mfl5tt=& 

r, ^©f^. fife:?3^-7Xi72 0 o^cg|f-r-5.Ji-&4># 
tf. *:^BJ©#i5[©— ott^x i7 2 0 0 ©55Jfttc{^|i ^ ^ 
Pn1gI*fiS9i-rSC<!:t**t). v;^!>2 0 0*i2XjfeSn^ 
t»|iB»3. HP^O 1 5 0©5c^BP4girtti'it,^*ie.-c* 

■5. gSPgJO 1 5 0 tiglJ7lc^5S 3 0 0©SM3 2 0 i 

^ya^cfiigcciftt^en-cteo. laPiKij©! 5 0©igp 

ff?^^»SiJjK;^5S3 0 0©effi3 2 0 a^^^^MBi^iC 

[004 0] 7f&Wi5fii?K:?ae»^©f-i7^Sr:S-r-5R§B^ 
7fetJa755Q. 3t<T-CS)0. 0 ^J^HSr^fei ± KX[Hl«T7fe 

nmmytitaifio. 6ti±t?*'3. o;x[EiJ/T7t<h+ i 

'X5?.« - 1 'XlilJ/TTfc*^ 6 J^c - Tfcm©^ ttcib-r. 
CCX\ attSi53t^;S3 0 0©-7Xi7 2 0 0M©g3P 
^ (NA ) iCjlFf^^Mfl^Tfe^,^ 1 2 0 ©v;;^ i7 2 0 0 ffiij 
©NA-e*^>. 3tel4ifi(^K:?SK^7p©f-i7^*-rsM 



(7) 

11 

[0 04 1 ] m3nmm6=S:09S^LX. glPlgJD 1 5 0 

H3 (A) tt. 3fei*Ja«??W:^^7&CDf-d7;fe:^ 

pan 1 5 1 ^Mti>mUWLK> 1 5 0 AcDM^^PffiHf 
So PiPiK«3 1 5 0 A«, R 1 5 l*^e.«fiK3n-SMia 10 
^ICDTfeSjagPiii^fe^l 5 2 At^r^g-rS. 
[0 04 2] 03 (B) «. f6J^tc?SS:»7ft©f-d7^ 
W-rSflPJ7E;4*>fce.-rfc«&(D. QMMcDR l 5 3*>^ 
^tSjffiS^lOjfegjggiJiiftJfegpi 5 2Bt*wrsBa 
□^13 1 5 0 B©0B§^M0-C*..5.. RJ^ggO 1 5 3 

n. ±4 ssil 1 3 satciessnriis. sf*o< 

tt. -SR 1 5 3*54i?t6-rBSB^7fe©alJ^Uti„ 
[0 04 3] S3 (C) $4i^k:?ifi»?5©f-i'* 

w-rsMB^ie*fcfce.-rfc»©. fti^iiPi 5 4*»e.«: 20 

iKO 1 5 0 C(DW^ffi0-C*S. 
[0 044] 133 (D) 1213 (A) tCTr-TRJ^ISP 
1 5 1 tm^ (B) (c^-TRJ^iaP 1 53i*:&-r55 

KSMBJffl.^'D i Lr*Jlfig3nfcm^!3 1 5 0 D©«« 

^mm-v^iii. winn*i 1 5 0 du. et-^r. 3fe$4itt 

■r. iap«2o 1 5 0 D©R 1 5 1 1 5 3 «is]— 
#?*wrs. lap^o 1 5 0 Dtt. Ri 5 lac/i 5 30 

5 2 Dii&wrs. 

[0 04 5] 03 (E) tt, S3 (A) fCTnt-RJf^ggP 

1 5 1 i03 (C) K^K-rt^^giPl 5 3<!:?:Wr.S.P3 
P^i3 1 5 0E©SlB§Wigt'*€>. fifor, igDiSgJO 
1 5 0E*5. ^#a^(c§fiS^^fl©f-i'*#-r.2.B5?S 

n/ciPjTfe^^ifc^-r, laPiKf) 1 5 oe«, ri 5 1 

ilifeSBl 5 ZDt^W-ra. 40 

[0 046] Sfc. gap 1 5 1 JtO'l 5 3©ff$t^{*. EH 

ni&'taymD^mi. mjb©— sis^c t'ffl<7 ©^M^^^jsg 

S4RD>'S5 5:#MU-ClftH^-rS. CCf. S4 (A) 
(B) ttS3 (D) Kl^j^-rHP^O 1 5 0D©SJI5 
mv^hmUfS^*) 1 5 0 GRUf 1 5 0 H©g!Ef^ffi0t? 

S4 (C) {i@3 (E) fCn^-riaP,^3Ji5 1 5 0 E 
<D^Jsm-C&i>mU&^ 15 0 1 ©etBS^ffiSr-AS, 
[0 047] ggp^O 1 5 OGti. RJBPP 1 5 1 
«>^^:^**RJgPaP 1 5 1 A <!: a a*M ?rgft»-W«:ffl 50 
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^fdfmmU 1 5 3 AtfthtjiZ>mT^^ 1 ©pfeSiaSPi . 
331^0 ©ffi:5fegPl 5 2G<i;^W-r-5.o *#|BJ^»a3!)S 

1 ^^^^i^K.m^^cm.m^^nm-ri> <b:7"ix-h4oo 

PiPS^JD 1 5 0 H«. mtSJip 1 5 0 C{i. a*i 1 «T 

©R^np 1 5 1 Lmmm 1 5 3 BA^e^^c^.^ii^ 1 

oy%mmi^. 0 ©ig^feSB 1 5 2 H i ^Mth . 

sji^gap 1 5 3 ^(D-^mt'&mcmmti> c i*5r# 

■6. PgP*5«3 1 50 nj, Rff^PaPl 5 1 ia = i^gp 
»WtC®x/cte^ 1 5 4AA^6^i.523a 

$1 ©Tfe^jfigpt. j83fi*o©ii36Siii 5 2 I t^mr 

6. HPS'? 1 5 0 G7!>S I ©titglJJiaiWIIPgJO 1 

■r-6. 

[ 0 0 4 8 ] 0 5 fC, mamK) 1 5 0 KjafflDjgt^cSiJCD 
^^Ji l^T©?lAffiM?afflig?0 i c--c«^3nfc5ap 

iKf) 1 5 0 J ©w^ffis^jr-r. mai&*) 1 5 0 j 

«. RJfJPgp 1 5 IJ: 0 i,^^i<^tj:Pimma 1 5 1 B 
<t. IBPfia®a3!»sit(T©RJ^g§Pl 5 3C<i:. a*i 
1 *a5»WtC®;?.r RJKPiP 1 5 1 B il^— ©:^# S % 

Wt--5.R?f5rJP 1 5 3 Di}^P>rj:;smMm 1 ©TfeSiSSP 
<!:. jS3l^0©i«5feg|51 5 2 J i^W-5'-?>. Rf^PiP 1 
5 3G«, 0^. 9 0K< 1 8 0K&O'2 7 0^©{4g 
tC, RJgraPI5 3Dtt. ±4 5^iyf± 1 3 5«©{4 

Stcg:w*=.ti-ct»2.. ggp^»3 1 5 0 J©*itg^>±a?© 

laPiKO 1 5 0 D^<!:|B]--C*.5©-C. CC-C«i¥(>(,» 
[0 049] tS^«ffl©PgP^"3 1 5 OCDipii^fbrnncD 

mai^K) 1 5 o*jMj»^-r.5>fc&6ct±. ^n^K> i 5 o a 

7bSi5 0J*. m«, 0jnbncc>RSt^d'-Ut» h 

{ciagLT^o^x.©i^tc4?-u h^HiK^-a-ntf J; 

cntcJrfD. flilSiia 1 2 0 tt. sr. :>fc^K:f- 

* w-r ■2)MHJ3fes.cxttJi-K?ss;9>fli © t - w-r -5 

MBm©^-^©— :^CCctO-7y^i? 2 0 O^BSBJU. ^CD 
fg, ■(fe7^tcj:DvXi'2 0 0*fi§B^-r-5C<hd5-c#^,. 

±^©SS3¥;«iB^SI5 1 3 2 «. ^n-?n©S:>fe«ih*^ 

[0 050] 3>f^>-9--U>Xl 6 0«>'^x©a^> 

XI 4 0*^6ffi/c7fe^-C#S/^clt^<«it.T3E7t,«*5¥ 
tT. ■ritcto^f"Hz> h 'J .;'i?«c^c-5J;^tC-7Xi?2 0 
0*er--7-M?^-rS. ■7;;^d72 0 0 <i:-'>X®gU>X 
1 4 0 ©mS*H 1 4 0 b <!; «7 - 'J x^®B8^^fCiea 

[0 05 1 ] m^msiit. smtfiibtiit. mM-u^^m 

mm<Dm^^y^ 'J -j h^^«*©1g^^Ii|E*lJPgffl©-7X 
- K^-'^x©@^>Xl 4 0©UilfBo 1 4 0 b 
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■C^fJ. f^Mi-rS^'l — h 40 0© (IHD:^ 'J f hcz?) 
», :?'U-h4 0 0© (le^a KDJ;^+t>g53l&$I« 
v;;^ + >i/yu-Ftmi//c«iI©P^+i->:7'U'- K 

5->3 h©-+SK:^*3-ii-re:^$H^©^ffi«:gS:5e-rs 
[ 0 0 5 2 ] d/ 2 0 0 m^it. 5^^t?. ^© 

•7;^ 2 0 0 *> ^n/cl3l»f7tlJtSSi3fe^.^ 3 0 0 
*S0 7-U-h40 OiCCiSi^Sn*. 7'U-h40 0 20 

ZOOi^-U— h400i «3t^WK:ita©P|^K:ieg 
vj:^i'200<!:7'U-l-400 ^r^-T-S C itC <fc 0 v 

2 0 o©-'^•^^->^7■^- h 4 o o±(ce^-rs. 
^;^•7"^'^^■-J ) r;hin\t. v;^ 2 0 0 i T'u- h 4 

0 0 t^m±^-\itcm^'cm^^'iT^. 

[0 0 5 3 ] -yjaii/X-r— •v^d72 0 05:33*0 30 
i'RU^K^^Jh^O 0«. fl5^K:asssn/c 

*a©i.i*5^csitfiS44>aiLffl-c#^, s.T^u^ccii^K)®^ 

CO 0 5 4 ] JlEl^H^©— fliJEt t>r©vXd^2 0 Ott. 40 

§fS©>'>* if -><!:, ^te^>'i?->tcfitaiE>n/c^RI!14© 
*>^i<'5-©-'-f^->i?:Wb. @Til©''-Jif->©5 t 

-©-'<i»->©j9!)^-cft?fii^-a-S'<tgi5^«Bfnai*' 

5-©/^•^^->©^l}iJ:^^ 4>i^< $nfc{4tB->7 hvx 

-©yS$->;S:fi*a^^^-y-, Buf5B'TS©''-''i'->©— SP 
^BUie*' 5 -©.'^•d^ - > J: 0 43* < -r ■£> C i K:<t o t:te 

M®'''tif->©— g|5*i:*:< snswiii*'? -©-'^•^^-> so 
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[0055] *^BS©v;^i72 0 0©/>-4?->1tfi£*|ft 

?«-r-5AitoK:. *-r. §rM©-'^•^'->^lftBJ■r•^.. cc 

^/^•^r->2 0 t-rS. CC-C. S6tt. 0?M©-'>"df- 
>2 0©f[BS^ffiH-C*-5. 

[0056] ^/^•^lf->2 ott, — ^fw^N'-s-vas 

2 1 alBLCf2 1 b (^tcKeJil^PSO. #M§S-^2 lit 

f^m^im-r?>. ) *^6*tB£sn. s/>-^->gp2 i 

B8ff®*3i.5'^$i)k^r'-|-g|52 2 i. A»fffi?:«-5 
2o©3>^i; hg|J2 4<i:3&i?)«]5S$nS. y-h^f^f 

[0057 ] m6iCmirJ:^t,c. W- I-SP2 2«. 
BL«0. 12/2mr*-S. 

[005 8 ] =i>i'^' hg|52 4 «. ^fx'^in'SmkmVin 
ra3L€:Wr-5«:f»0-C*O. -*f©3>f hg|J2 4 
«a5;*ffl)5:paiiiL*/M/t:W«:S5tJori,»S. Sfc S 

-'^•if->S^J2 1 tcii2o©=i>if hSIJ2 Aifi^- hSP 
2 2©MJMti:S:WP,nrc^-So ^^s^ii. c®J:^tctt 

^ffli^C^ifiiPamdi (LtC) «L.I,^-5r- Ha52 2 iM^j: 
FSPiL^PSr-C (y- F-g|!2 2©) g/jNEKlLfCth'^-r 
:^#l.^^ilia (Bn%. 3 L) hg|32 4^: 

^©NAtCffi#-r-5>, mtf, ?g?52 4 8 nm©K r F 
x + i/vb— !f-iNA=0. 6©iS:i?7fe=¥^IS^1^0 
fcti^. lgC^l*'6.ffi^fi?»R«k, = 0. 2 5iLr 
103nmi!U0. NA=0. 8 5 r^nW R = 7 3 n 
mtti*)^ cndiLi^C^.. •ftja^-CSfc, jgg 1 9 3 
nm©A r Fx:^^^'-7U--!f-?:{S6fflOt:NA= 0. 8 
bXS>tHt. R= 5 7 nmi^cO. cnA5L<h:^C^o 
*J, k,«0. 2 5j!)ie>.^0. 5 (*SCi«-€-nJi<±) 

[005 9 ] fr2-:><OV~V^2 2^m^ti>tclt> 

-©/'.•5r->;s:2'3o-5r-- has 2 2(Dmmt,cmmmo 
''!^->^^mi^xmmmxmm.^Bf&-r^c^i^j:-:> 

[0060] B'fM©''^'^' — >2 0tCi?'5 -y^'i? — >3 0 
*S*aS C itc J: o rJl^fiSSnfc-v'X d/v-^df-v 4 0 4 
W-r-5fiLffl~>7 h-7Xi7 5 0©— W5:H7tC^i^-r. [310 
fCTn-Ti^tc, @^M©>''<i?->2 Oti. ±jzijO/c<fc^ 
CC. — *f©>'^•^^->g|52 l/Pe>*ieX#n.5. ys-y^•5^ 
->3 0«. SlHC^?f!&3feMiiiSB3 2Siyf3 4 <big3fe 
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ti>. *Si©a53 2SO'3 4<!:M?^3 6<5D^n^ncD 
Y:^rS]<DiIiiti06K5">-rL (*^liSJi^Ss-t?«0. \ 2u 

1 8 osic^^n-cm^cci 8 ossiiL-rfcfD, 3t 

SagPS 2SO'3 4«Y*rBlK:3:&S:K:!^JOTC>S. jfe 
^^53 2RCX3 4«gJi*l (X{ilOO%) 

[0 0 6 1 ] S>'^•^^->S|52 lcoy-hgP22«^5- 10 
^^•af->3 0©ji3feS|J3 6K:m*a^t>Sn-Ci,>S. 20 

©y- hgB2 2©FB■3«BlfM®>'^•^->2 0©— asi Ur 

n/c5iaijigP3 4iL/r}GS3nTi,».5>. afc. &3> 

i^i? KgI52 41*. iS7lcg|52 4 aRi>'2 4 c i, t^SjISP 
3 2*5S<a6n/C3fe^atgi52 4 b i^WT^S. BP^. «I 

3 0 iE>ti:^c c i K J: o r e>3feSjlgl5tc^ 
{b3n-CC>-5Ci*5SI?§n-5. :Je3l3ag|52 4b©jlja 
^5*1 (1 00%) -C*»). iS5feS|52 2. 2 4aSiy2 20 

4 c©jgig^lJ 0-C*)2.o 

[0 06 2] S3 (A) tc^-rmis 

S3 (B) {C7nt-i3P^0 1 5 0 B*5^5fc6-rB§Bj 

(omthx&\:.:h^mm^ mjL\t. 03 (d) 
•rpgPig^iD 1 5 0 i>i)ii^fcibtmm%) Mfflur{4ti-> 

h 4 0 0 ±«:^ i; S3fe?aS»ifiJ©lfell«:0 8 K/t^-T. 30 

CO 0 6 3 ] 13 8 (A) mQ<<c9?i-rKmm^-^tsm 

ffiJCM-r-5:7"U-h4 00±©:>lc3fiS^ffi-C4>a, S8 
(B) tt« 06K:m-rABiffi«:$tf»rffi{CR|-rS:7'U- 

h 4 0 0±®3l£^^3-flJ-C*S. :7'u - h 4 0 0 ±©?t 

r^s. 08 (A) AKffiicBflbr. it 

Siig|52 4h©3t^a*Sig-r#^rn>ifi/ hg52 4iWiE 

L< h4 0 Ol.cmW-^intj:[,^Ct1fimm^i\Z>. 

m8 (B) ^#M-r.5.K. B©TStcB8L.-C. f^-T^S:?' 
u- h4 0 0©uy:^ h©H<iS*fe^Jg-3Tfe. d^5- 40 
^^•:S?->3 OAJ^o-CL/S-or-Jr'- hgp2 2*iiiEb< 
U- l-4 0 0«:|K^3n)it.>C<!:*iS^3tl^. 

[0 0 6 4] -e-cr^ BifS©-''<4'->2 o©y- hg|J2 

2 0?:^^t. ^M©-'^•^^->2 03tX:7"U- h4 0 OCC 
^^3n^J:^K:L/;f£i. c©tt©{4tB->7 
3p:^B;§CD— fIiMiU-C©-7;^i'2 0 or-$)-5>o t^T. m 
9^#ML-C, (4tge-'7 hvxi' 2 0 05:i5iBJ-r-5). C 
C-C. ^9 (A) ». fi[ti->:? h^;^4'2 0 0©SIBS^ 50 
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09 (B) »{4tBi^7 h-7;:^i»2 0 0©SiJ 

^^'CS-C*^. S9 (C) »S9 (B) t^m-tm^i^ 

ir->2 10i, i^'5-y-{^5r->2 4 0<!:*>6«fS$n 
i-7^i>y^^->2 6 0*Wf 

[0 065] Bl^M©>'^•*->2 1 0«y- f-y^dif->2 

0 k: sfH-r -5 *5— 35*5;;^^ < 5 n-c t ^ .^s-ctBit-r i> , Bf 

^©>»K:>->2 lOtJ, — ^^©^^•$^->gP2 1 2 aRO* 
2 12b (#K:»fe>^CC»PfiO. mmMn2 l 2«M#?: 
j^rS. ) ifitbm^Stl. •&''<^->S|J2 1 2«. D 
»fM^ffi2>eSffl^t^r- hgP2 2 0 i. CKffi=&iiS20 
©n>4?47 ha52 3 0 i3!>^6»fi£2n-&o 

[0 066] my- hsi52 2 0 -eti-eneftiMBJ^ci^iB 

?iJLrt,»S, 3|s:HS6J^S§-C»LW0. 1 2 unit?*?,. 

[0 0 6 7 ]— 3>i'i' haJ2 3 Oli, ^tx^tim 

rM<o-=t>itt> Y^ifim&tmm {i.i.^i>^'p 

g|32 1 2tC«2^©3>:Sr^7 h§P2 3 O^^V- VU2 2 

0©MiSK:igW6m:i,^S. c©.fc^k:®jffl 

uwMtfmifimtmi>\^^y-- f-sP2 2 0 iswo^crapi 

(.hj^*)h^'P>h^\.^fm) ^Wt-CX (y-hSR220 
©) S/jM^i|iiL«:J:b-!.TA#o^i|ii {Bn^> 3 LJ;0 *5 
^^J>:^lr^cilii|ii) *safe^/c3> 5f hg|J2 3 0 =Srl5lS?{c 

[0 0 6 8 ] i<'5-Adf->2 4 0«, 2r30^-hgI5 
2 2 0 ^m^-ti>fc^K.. 2 -3©y- HH52 2 0 ©Mffl'J 

ccffiswMsn. iHi- f v ^v.=^mir^'iSkmut'mm 
mc:>mmmj:mm.^mti>, ys-yN-^s?->2 4o^{^ 

©rSl±iSi*S©)fi^ML^^JW5pj^0c^j:S. C©Ji)ttgS^ 

[0 06 9] i^5-/<*->2 4 OB. SO»Cc:sp?f 
S®§!52 4 2SO'2 4 4iM7feSP2 4 6i*Wb, 

mutm.^mz 4 e iwjxsccM^jf 7E;3S3ia52 4 
2Siyf 2 4 4 <i:a3fegP2 4 6 ©-en-en©Y:&rfi]©tj§« 

L 0 . 1 2wm) K^L.t,i. ^M®g|5 

2 4 2 i 2 4 4 i«fiitB*i 0 SSO* 1 8 0 ^tC^^S n 
rSt^W: 1 8 OSSlKLrfcO, 3iaS3agP2 4 2Riyf2 
4 4BY77r^K5StC^^JUr(,^i.. iS7feg|52 4 6«, 

i'DA^tCct0t§5R§n-5o 7t;S3agP2 4 2S 
0'244©^^fil ( 1 0 0%) f S)^. ig7tgP2 4 
6©S3i§^BOt?*)-5>, 

[0 07 0] g^^•^->g|52 1 2©y- h§P2 2 Ofii'' 
5_,s^_->2 4 0©^gP2 4 6{cSia^*:>$n-Cl,^ 
-5. 2o©y- hg|J2 2 0©P4«B'fM©-'-t5'-:>2 1 0 
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•5>. S/c. §-:3>if hgC2 3 OSi, ^g|52 3 2R(1>- 

t^Wr^). EP^, Ml|!i2 3 4«^5->'^•^^->2 4 0 
Ji3fi*3 6 nfc C <!: <fc o T 6pfeSjtgi5«:^{ b a 
flTUS. 5t5ljaai52 3 4©®ja^l± 1 ( 1 0 0%) T 
fei?. ji:>feSl52 2 0. 2 3 2SC;2 3 6©S3a*«0r 

[0 07 1] 09 (A) JC^-ri^K:. y-hg|J2 2 0 10 

3>3?i7 hgP2 3 0©Ji5ta52 3 2RO'2 3 6©^ 
^n^nL-r*o/c^©*5L 1 OL) 
:^*< snrt^^. Sfc. 09 (B) M 
3ifcgP2 3 imfl 3 6©^tlJen*s. ^gP2 4 6®* 
'iMM 1 RO'U 2{CML-r, < L 2/cWnffiiJ(C:*< 
Snrt^S. C®$S:l^. L l«L+2XL2-C*.SC<i: 
*sS»?3n-5>. «iS2 3.4©iKi|ii«L-2 XL2 

2 3 2Ri:Jt2 3 ^la^tl^'C^U 1 RO-U 2 icgg 

(C) tCTHt-Jr^Cc :^r:t< 3ti-C<fc> J: * 
fc. jS^g|52 3 23!i3±< $4T,6i^itiijS7fe§B2 3 6*3* 
< ■^kxZ^mmiiMfs.'i-C^iiX.^. ii3feSI52 3 2Riy£2 3 
6^:C©J:^fc*< t-5S*«BfrM©^N'3?->2 1 0* 

[0072] ■^■9mfmr^\t. y- hgp2 2 oostitt 

S3fcgP2 3 2 <b|^1i-C$>S©-C (Hl^> 2p:|ISgm«L 
+ 2XL2) . CC-C«SiHJ»tfBSTS, ilJRWtC. f 30 

-1-352 2 0©;^ilii?:ii7ta5 2 3 2 <tS:^c-5) 

fejct-^b. tfiffeiggU UcML-ry- hgP2 2 0«iES^f 

[0073] (mii. S3 (A) <x.^^-tmm% 
opgpfe?i3 1 5 0 Aii)j«j/ce>-rflsis^©j;OJtt) ^feiiia 

i. 03 (B) fCTj^-rnngfD 1 5 0BA5fe 

(D) vLmtrnM."^ 1 5 0 D*st/£i?,-rBpm) mm 40 

Lr{4ta->:7 F v;^^2 0 O^^^feLfc, CWit. 
■&thV\y-VAQ> O±CC^i;^,3t?£g»7BOte||^&0 

1 0 tc^-r. 

[0 0 7 4] ai 0 (A) «. 09 (A) Vi?r<r<Z^m 
^^tfKBJCBB-r i> h 4 0 Q±©7fe?SS^7S-r'& 
So 010 (B) «. 09 (A) «:St-rD»fM?:$0»r 
fflK:HT-5:7'u- h 4 0 0±©7lc?ag^J-^S-C*4. r^'u 
- h 4 0 0±©^at»^ft«^'U- h 4 0 0©Ui^X h© 
S3fea»flj<bft?iiR-C#.5. 0 1 0 (A) «:08 (A) i 
tt^-rSi. CffiPBlcKLT. 3!6Siagi52 3 4©:Jfe?S^ 50 
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*53fe2i§g|52 4 b J; 0 feM^i>U-CCi6Ci*5ag?§n 
■6. cntJ7fejg3aa52 3 4®i^ilii355LJ:»3 < 

(L-2XL2) /t:<Sti-C*5. CC/cto. Ui^Xb© 
Piffl^M^tCj^Si. =i>*d' HH52 3 0Ai7'U-h4 
0 OtC|E^-C#5C iA5ilS?3n-So 01 0 (B) ^£0 
8 <B) iJtg?t--5i. DWSiCKUr. y*- hgP2 2 
0©Pa©3l£S3iSP2 4 4©5K5Sa*i-y- HHJ2 2 ©Pfl© 

3e;Sjasi53 4<tiD'bi)Sii>uri,»sct*3ai?$ns, c 
nay- 1- as 2 2 o ofa©3KSj®gB 244 ©^i5s*5 l j; 

'5^>W^^<&-5/t (L-2XL2) /c»-e4)-5. C©/c 

to. u-:^;^ h©|gM>&iiS^K:Sg-S<!:. y- 1-352 2 0*5 
7"U-f4 0 0tCg2?-C#^Ci3!)5Sll^nSo li(±A^ 

6. u-:^;^ h©ggffl^iSatcSg^<!:B^M©/N-5'->2 1 
o*siEb < :/u- h 4 0 0 (ce^-c#-sc t*5aw$n 

[ 0 0 7 5 ] ^j»itc. 0 1 2€:#flgL.-r. vX4'2 0 0© 
^J^t^i Lr©-v:^i'2 0 OA^IftH^T-5. CCt?, 0 
12«, 2 0 0 A©ttB§ipM0T*.2>„ -7:7.^7 2 

0 0A«. P10«:jKT J; ^ (c, B^fM©^^■^->2 i 0 

<b. 5^'5-^^•^^->2 4 0 A<!:75i61«^3nS-5'^i'-'N- 

i?->2 B OA'^^rS. @f?M©'^•^'->2 1 Ott, 0 

[0 07 6] ^5-/-«4f->2 4 0 A«3e:Siag|52 4 2 
ASO'2 4 4A*i^<iE£$n, jaS^ii&tBz&^OIti 1 8 
0^(ca5£?h-ri 8 O^Si^b-Cl^S, 7tjiiSg|52 4 
2AS:D:2 4 4A«. Y55'l^fC-^n-eniJi2 L'feWb. 

^i?^^©^5->'^•^f->2 4 0 A«. 09tc;j^ry5- 

^^•5^->2 4 0<i:^*M^£0, iST^gB^WOitel,*. Sf-o 
■C. i'PAJ&:i'3&ie,1ffiS3n-S>ii3fegp%wr€.©»fi)fS 
©^^•^^->2 1 0©.;?ci)^f C©J;^^ci'aAUXlt 
fiStCj:0. »fM©^^•5»->2 1 0 i:S^■5->'^•d^->2 4 

0 A ^©gjfefitC^^OW S C i *fBJt6-CS> 

[0 07 7] in%. 7tSTgg|52 3 A(Omifi^mSL^^2 4 
2 ARi/2 4 4 A©*aJ:t) fe/h3Ci©-C. 08 (A)© 

**S|5©3ljfea«0 10(A) ©cti^gpcc^-rsg^fii 
|HlDJ;'5«:i)S^i>-r5C<!:Aiaft?^ti-5)-C4)6^. [bJ^ 
(C. -M©ii^g|52 3 2(Cj;-:j-CS^Sn/c7t;jg3aa52 4 
4 A (Ry^-^^twy- hgl52 2 OtCio-Cfi^SnfcitS 
3ag|J2 4 4A) ©iH7iS7lcajagP2 4 2ASL!y'2 4 4A© 
ti<fc'9 -b/hSt-^WT, 08 (B) ©tti*g|5©^7fea(J0 

1 0 (B) ©4'*a5Cc;ii^^^^fl<!:igDi'5tC2^il^-r^ 

ci^^sflisn-sf *-5^. c©iteii. ^ii©^<^-> 

2 1 0^=3>h-7:3i T^U- h4 0 0«:e¥r-5c 

[007 8] ^C*S. frM©-'f ^'->2 1 0 Kfelr^TfitB 

3!>iJ5ltoT-5i^l?gP©.tgiti^iifil[^Sb, §fS©^^•^'-> 
2 1 0<>:^=->'>'i'->2 4 0t©^7fea?rSifiK:$ir(aJ 

bx*>|oi^©3csm*5fie.n.sc<t*siia?3n^-c^>5 
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[0 0 7 QV^XtfC^ g|14^#Mbr. v>;i>2 0 0© 
14 a. vj^i? 2 0 0 B(D©EiS^®S-C*>-2>. "T'^^i/E 

ooBtt. i3atc^-rj:^tc, BifS©-'<d'->2 lOA 

^r->2 6 0 B?::^-r^>. ^''S --'■^5' -> 2 4 0 

[0 0 8 0 ] S 1 4tC^-rJ:^JC, BFfM©^^•5?->2 1 
0(i. -?!^©>'^■d^->aJ2 1 4 a.mf2 1 4 b {ItCCK 

^tsii^m^. 0mm^ r2 1 4 j «c*7p.*i^-r-5«) lo 

©iT-5o )fpP>tJi*). S''-^^'->gP2 1 4«. h 
gP2 2 0 i— »©=3>i?i' |-g|J2 3 0 A;^>^6*gfiS;5n 
■2.. l-gi52 3 0 A«. 7t^j§gP2 3 4 AiM 

3feSiJ2 3 2RC;t2 3 6 i^&w^i. y- hgq2 2 OSCJf 
>S7feS|52 3 2S«''2 3 6 tJ09 ?:#Bgb-r±aL/tfe© 

[008 1 ] yt^m2 3 4 AttSia*** i ( i o o 

%)X'\ttj:<0. 7 (7 0%) K:^S*T,r(,=>.5, On 
JCj:l3> B^M©>'N-i?->2 1 0 A<!:^^5-/^•^^->2 4 
0Ai©SiieS{cM«rr3tt*C<!:**^lit?*5. Ep-^. 20 

7lal®SP2 3 4 A<DiliiA5:)tiijlgP2 4 2 AS(>'2 4 4 A 

oifiJ;?) ^j/jNg <aM¥fc<a<-»©-c> (A) 

a5©S7feg«si 0 (A) (Ofp^sniCTjk-rR^tmo 

[008 2] J^C*s, 7tSMg[i2 3 4 A ^:ffiffl-rn«, ^ 
5--'^•^^->2 4 0 A«i/5->'^•^^->2 4 O-CA-oT 

232(CJ:orM* nfc*SMSi5 2 4 4 A (SO*— 
-y- hg|J2 2 0{Cj;-3rif5*nfc3feMjigi52 4 4 A) © 

':^m^mmco. i (70%) fcs^LT:j:(,ici« 30 

[0 08 3 ] C©J:^fC, BlTMO^^•;S^ 
->g|52 1 2©Fa*^tf> ©3t®3a$**«J®r5C<tfrc 
J:*?, B^fM©-'^•$->2 1 0?:3> h-7>^ ha< 
h 4 0 0 (ci£:?-r S c <b*st?# 

[0 08 4] S^^3^3 0 0W. v>i;i;2 0 Otcji^fig 

0 o±(ci!ig^-rs/ce*©Bia^f3 3 2 o^wr-s. tsij 

3fe^2g3 0 0tt, tg^OU>Xm^©^3&i6te67fe# 

iti![© u > t'prji<t. ^—m>\smm. t * w 40 

^^^t*Wr-5pfe^J^. ±5^-M©?t^J^^*^ffl 

i3S^:^rSj©^t5i*5^(;-5J;^K:^^L?ci3Ti>. ±5eu 
/tiotc. fai57fe^2^3 0 o©es3 2 0{cj&fiS3ns 

WJa3fetEi©?Btt«0 3 7!)S0 5 fc^T Jgt* t PfS|-C* 

5. 50 
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[0 08 5] :?'U-h4 0 0«, 2WI^6JKSg-CW■?x-'^ 

■C«.-S>*s, ?gSS«-€-©ffe©?S$!iSft^l2;<^t?. 

gt?. H555ffi«gt#. Ig^i^ci'tr^tf, S#14[SjJiSiM 

SaS-CiO. HMD S (Hexamethyl-di s 
i 1 a z a n e ) j5:<!:®W^^=i- 

[0 086] y'u- h 4 0 0«•i;3;^^Xr-i^4 5 OJC 

3?^sn4. x7^-^4 5 0«. s*w-cja*o©c»*:'^c 

■2)^EE*4>aMffl-r-2>C<!:7:)if^^©t' . CCfaSfbt^ 

«jSRi>'iif'P©ift^«*BS-r^)o mi*. XT— i;4 5 
0B'j-r*-d?«;3Fijffliy-cXY:^i^nK:7'u- h40 0 

^rSUi-rS. v;^i'2 0 0 h 4 0 0«. m 

IHftlL-C^fiSn. H5^b3it,>vXi'X7"-t?<b'i7 
:l:y^X^-y^4 5 0©{ftS«. U-lf-T^Sl" 

X7--y4 5 0«. I?!!;?.}*, 3<'>/N'1r^>Lr^^?© 

±tc3tJ^$iiSX-f--y^M±tciS:W6iT,. -vxi^xf- 
-y]50'tS:^^3g3 oo«, Fati, ^jtijE^aK^ 

(CtSgSni^c-^-X^ V- A±tc ^^'>y^•3?iS:/^Gr3^^# 

[0 087] if^SEttsiiasga 5 o o tt. x-^-j;>4 5 

0{cMiK3nrX7^-t;4 5 0 iftCC7"U- h4 0 0 * 
^*giiS©|gHl^-Ciai«C;nR-rZ:^|S34cStt$-ti-, :7'b 

- h 4 0 0©Mll^fiiS«:iSigiS-r-5. S^fe^g 1 ifiJ'S 

- h 4 0 0 {C>lPf LrS^^ffilSIlff ^ C i «c J; 13 . M}^ 

^ft(4g|®tp^g5 0 ott. z:^r^ic{itio*^0^jTL 
y'4 5 0«:^,^3nr^ f i'ii^ 

S^m^Uf. ^mi^-C^*D©t>7!)>^i:SfitJI5*4)3lffl-r^> 

[ 0 0 8 8 ] s^lctcfcair. u-tf- 1 1 2A^6l6-a-e> 
n/c7ic«». tr-AfiSjgj^i 1 4tcj;o-?-©fcr-Affji^ 

*SB^^©4>©K:RSff53nfc?g-C. 1 2 OCCA 

zff ■<t}}V'-<l^7'ifU-ii 1 4 0K:^^J;<^Ar-5. 

■^©Rg, ^TtSiSgptPl 3 2*SBei^7fe©eS?fea^iSBp-r 

{fco. lap^ij 1 sow. 3fettifie?tc^»?iT©f-i' 

5:W-r bsbJtIc il4^^CC§Sg^7lJ© f - ?r Wr -SSSBJ 
>-r>-9--U>Xl 6 0?:/rLr{4tai-'7 h-7;^i'2 0 

0 ^mmrjimm^^-cmmri. 
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[0 089] •7j;;i72 0 OCC«. — g|J©i6lifi3l»s* < Sn 
tcmM(DJ-<ii--ly2 1 Oi> -'N-if->2 1 0K:2*a6tl 

L & S >> ^• 5? - > ^ 5?' 5 - ^ - > 2 4 0 i C/ . 

/c. y-hg|52 2 0tt, ^^'2--'^*3^->2 4 Oi^D fc± 

feS7feS*5i«ij>Lrt,>S. hgiJ2 3 Ott. d*-- 10 

--'■>-^?->2 4 0CCS^a?,n-C-g|5 (gp^. ^«2 3 

4) ^mm^^ic^it^^in. —m (Wh. myc^232 

-eOifgll. 3fe®Mg|52 3 4 3!lJ^<'5->'^•3^->2 4 

[0090] v;^i7200 ifejljli Lit7fe*ttlSl?^l£^3^ 
3 0 0®ifS«!f¥fflKJ:oT. ■y^ly-h4 0 0±icm^iB 

pfe^g 1 -c*n«. ?feiE§[5 1 1 0 ti&B^^?f.3 0 0 « 

@^L/-C. ■7Xi'2 0 0 <J::?"U- h4 0 OODIHW^Lx 20 
r'> a hi^ft^^Tlcf^.. UK:. ^'U- h 4 0 0©;:^ 
■f— ^4 5 0*X7=-^. 7*L-r> ;^©->3 f htCi^O. 
U- h 4 0 0±tc|&lK©->3 » h «:R7felK2f TS. tj: 
*s. StIc^S 1 y'Tly K V f - h^^SCr^n 

v::?.^2 0 OiT'U- h4 0 0^&»±3-«*)ttfc^-C 

[0 09 1 ] 3l&ttifi^CC®S»^ft©f-{'4Wr-5M?5 
h -7;^ {7 2 0 0=&^g?gLrS(ffl^^^MW^^•^ 
-:>©?ts^7fj=&7-u- h 4 0 o±{cjfjfiS-r-s. fSi^tc 

f - i'SrWr SM?§76fi"=?:^ 2 0 0 4M?« 30 
LrfKSS^fe-r^.. a+iv':? f- v;^>7 2 0 0<Dy- hgp 
2 2 0 (DfaoytmMm 2 4 4 i 2 3 4 «^^• 5f ->$i755}5»5 

i^fcj6«:s^i£a3&s^i;i>u, ^li©/<if->2- 1 o^^^'a 

-^^•^^->2 4 O*'e.:0i|-r-2)CDK:tr-^-rS, C CD^ 
*. h 4 0 0©Ui?X hCggffl^ril^iCjMJR-rS 

Ci{Cj:->-CffS©3>3'i' h*-;U2 1 0<D>'^•^'-> 

=Jr-7'u- h 4 0 0±{cji5f5;-r.2,c<i:*ir cnccj: 
[0 09 2] yctc, s 1 7S:(>'s 1 8 ^mmux. ±M 

Wm-t^, mn\t. -r^-W:^ ( I C-?'LS I ;^j:i-©i|£ 

mw^-j^. LCD. CCDS?) ©Mis^ittHj-rs/ta) 
©7D-5^-t.- ccTtt. ^m^^ 'J •:f<r>m^ 

jt?rWc|SiBj-rs„ (llSS^It) -C«r/>'-< 

f^i>:7*3 (•;7:.:v^i^ji) -ctte^yn>rj:i'©**f4«rfflt,i 50 
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T'^x-'NtrSSifr-S. ;^7^-?>^4 (■j7 3:y>::^cH2;^) » 

y'^>if) , -'N--7-5r-t?>4'XS (5=--^7'i*A) 5|E©X 

[009 3] 018«. ;^-r •:':^4©'t7^M:/n-fex© 
i$*i>i:?o-?--»'- f--C*-5. xrs-y-i i (Mit) f 
^3:^>*>'^©«®*ffi?^ts•^^s. 2. (cvo) 

B!Sir§ri>, :^7-'jzri4: (-<*>}T-^jii5^) -cia-t^^^N 

^3:•?x^^KJSol&S^J^:M7ii•r■5. ;^-f-^>>'"16 (gi36) f 
«. S3fei^gl «:j;-:>-Cv;^5'©|Hl38-'<5f->*'?x^N 

'>€:^^-r^>, Ts^'jy'i 8 (i'yg^>y) T[i, ^{t 

Lfc Ui?;^ h mtW©S|5^%ft'IJ 13 X f 7- 1 9 

( Ui?;^ h IHJgt) X »y 5^ > i o 

[0 094] 

[IISS^ 1 ] 3I«S0!1 1 x\mQVLn<t>;miyy 

2 0 0<!;. U— !f- 1 1 2{CK r Fx+i^•7^-^f- 
(i&S248nm) i. 114 (A) tC^-rigO^O 1 5 
OGi, NAO. 6 0©aK*^J^3 0 0 <t*s*^a 
ICCffifflL/c. h-r;^d7 2 0 OfCijts-r. 119 

(B) (CS^-TLtt'j'x-'^ h4 0 0 ) SJh^gCT 

1 2 0 n m-TL It* 1 4 0 nm (fin^, L2=10n 
m) iLfc. ii'5--'A"dr->2 4 0« 1 2 0 nm©L& 

[0 0 9 5 ] *^*^€.gS7fe^® 1 (ma (A) tc^s-r 
lan^o 1 5 0 A*s-^x.sMBj3£©j:5&) mmM^c 

^9m<n»£-^^^ti,'mi%, (133 (B) (C^nf 

igniKo 1 5 0 B*i-^x.sflsBj7t©j:-5^c) tmvi^r^ 
^}flT©f-i'*wrsEgfiSfl§Bj7e (^njggap©"i3'i:^ 
(4g©a«:x, y:;^i6]-en-eno. 6©&aK:, #R?i5 
m©:^#$©a^o. 3i-r€.<, ) . SO'. TfeiAifi^ 

tc^g^flJ© f - S: ^.-ffSI^Tti l451-(C3SS^7iJ© 
f-e'*WTSBBBJ3fe*^^fiS5nfc. (S3 (D) 

•Tpgp^o 1 5 ^xiifi^^i>mm%'nx.^ti) asess 
Hjifc (tfj'C^gis© a« 0 . 3 , mmm^mitt.n i; ) 
■c-E-n-en^TtLJt. ^TtaisiMspi 3 2fCcfc-:, 

■Ci:S@flBJ5fe©3tttifi<»{c3Sg^^© f - 4^ Wt- -2, 
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[0 09 6] crii^<Dm^oMW:^mi iicm-r. mi 
mi i (b) *#M-raK:. mm&m 

(C) ^#M-rS{C. 

^siTC(,^-s„ mi 1 (A) 71;^ (c) It. m^it^m 

^gt*-0. 4wm~+0. 4 ymS-Ctgofcig^©^ 

[0 09 7] ■E.wmm^^m.m l/cjs'^. s i i 
Si^iHR* (A/NA) rsfl-j-ck.-c^ts^b-r-st, 

[0 09 8] 

[*jgfi?«2] mmmz-cumi zv:mir^^%yy 

5'2 0 0A*«fflO, i3n^»5 1 5 0K:». MUm*) 1 

5 0 D^<^;s^5^or. 3fefifflf#tc?ii;S:»^(Df-i7 

(c) t\s\m<Dmmi)mi=>tixi^hcti)imm^tii-c 

[0 099] 30 
i'ZOOB ^ffiffiUfc. ■g-©ffe©®l3fe^ft^til^iSt?ll2 i 

m^tcofn. c®i#©ife^*@ 1 5tc^-r. ®i 1 
(c) tmm<j:)t^miim^tixi.i^c tffimm^ ti?>-c 

[0100] 2|s:fe?3«: . S/J^miJW 0. ibtim 

WT©8Siiffl'i^*i^=c^-{^->Ai. -7:^ i7 2 0 0 

•rcc •S'-U- h 4 0 0 ffi±«:^.cSggSp»g©MAj: ^.(ig-rifg 

®E!mt^ < mmn> c tui-ctfc ^ms^m-vu. k r 

Fx+'>VU— y-'-. NA=0. 6 ©S3fe^S 1 rS^h 40 
j^tiig/hPalPS^si^jtcO. 1 2 am©^>-5?->*5ft?^ 

29. f-^^O. 29X2 = 0. 5 8-C*S, !¥oT. 

mSifiWim i J; 0 ^ i^jri^ifs*^ e. - 
>©ft?^*W;^ C i < S3fc-r S C i*SDl 

tgtcAjrO. ■5x-'NH±«:0f^©^<5r->©JKRR3!)iDjfieK: 

[0101] Jii±. :*:^Bjor>JTSbti^mi5iB«Ofc 

*#eM«cn6tciE^3nrcc-e-©®g©®fflF*3r 



!^ga2 002-324743 
24 

[0102] 

tiit. jajffl^c (m«, 0. 15 ymjar©) i^.iti*j* 
[^Mo^mi'cCijiqs] 

[S 1 ] *^?g©S3tilS©«lBS:/a f 0f*-5. 

[02] SI K:^s-r^?icSg©^7feai^ssa5*siiasnj 
[03] SI tc^-r^7t^©&^psj *) (Drnf^mi-w. 

[04 ] 01 (c^TigPSJO ©3iJ©{S9^B«JJgt»;©S{BS 

[05] 01 icmrmn^K> ©Htcsij©p«^K>?^© 

[06] ^M©>'>"4f->©»tBSiPffi0-CS>-&o 
[07] 06CC^^■r''^■^'->^C^^5-©-'^•$->i&S 

[0 8 ] Tfettjfi^fcsse^flj© f - i'^srwr ■sflpjife 

i f *M-tc5S^^7S© f - i7 ;S:^f -r SMB^* i ?r^Uffl L T 

[09 ] 2|s^l«©&tat^r7 h v;^i7©eiBSjptS0-r* 

[010] :*ISiia^K:^S^5-^&©f - i> ^WT ■5.^?^ 
^<b fiil-^C^^TS© f - 47 % Wr -SM^B^fe i €rf Jffl L 
r09tc^-r-7;:?.4;5rMBgL'/clt-&CC0 1 icfjk-rmyt^ 

[011] Jiiseiii ©s^ei^icr. 0 9fc^-r<i 

mi^y h VXi7;&^^r^BSBJ^frrMBJ0/cJ«^©7'U 

- h icls:^ 3 n if - > -c* ■£ . 
[012] 09 idnf^tSi^y h v;^ 4» (O^mO^^ 

^ffi0f 

[013] ^Jg^iJ 2 OS7fe?S*i , 012 l<Cmr 

[014] 0 9 tc^r ^atBi' 7 h -7 ;^ i; (0%m^M 

[015] Hitfi>!l3©S3fe^miLr. 0 1 4K:^rT 
fitav--? h vt; d'^&^i^iSMB^^ftT-IBHjb/cW^©?- 

L — hCCfe^S 5? 

[016] 01«:^n-rS^S?g©3r7'7"-/*;l"f>-r- 
i'' u - ^ ©a3f?Fi!©Ji£:^f.4m0 -c ^> o 
[0 17] :$:^BJ©^7fcKg5rWt-^-r^Wxi5fi&:^ 
ffi*iftHJT^.y£:2t»©:7a-3^ + - hf*-5. 
[018] mnK.^s-r:^7-vzfAa:>nmrjiy'a-^ 
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